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INTRODUCTION. 



JL HE NoYDM Oboanon was first published in the year 1620, 
fire years before the death of its great author. He was, con- 
aequently, advanced in years, when he placed before the eyes 
of men this portion of the work of which he had dreamed and 
thought almost from his earliest days. He had, when quite a 
youth, sketched out the plan of it, ginng to it the ambitious 
title of '* Partus temporis maximus ;" and although he afler- 
wards withdrew this high-sounding name, it does not appear 
that he thought the less of his work, or doubted that it would 
produce effects to be felt ihroughout all ttme. We have the 
* testimony of Rawley, in his Life of Bacon, to the care and 
thought expended upon it ; "I myself," says the biographer, 
*^ have seen at the least twelve copies of the Instauration, re- 
vised year by year one after another^ and every year altered 
and amended in the firame thereof, till at last it came to that 
model in which it was committed to the press, as many living 
creatures do lick their young ones, till they bring them to 
their strength of limbs." Besides this, Bacon was at the pains 
to bring out sketches of parts of the Instauration ; some of 
which are extant, others not. Thus we have a fragment entitled 
" De Interpretatione NatursB ;" another called " Cogitata et 
visa," which contains many of the Aphorisms of the first book 
of the Novum Organon, and a ** Filxxm Labyrinthi ;" beside 
the '* Parasceue," a preparation for the ^rd part of the Instau- 
ration, and many other imperfect pieces. His object in sending 
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these forth into the world was, apparently, to prepare men's 
minds for the great work, whose object and character were so 
nnlike what was ordinarily taoght in those days, ihat he 
deemed it necessary not to produce it too suddenly or boldly. 
As it was, the NoYum Organon was not weU receiyed at the 
first. The king made a joke on it, as jokes were then wont to 
be made, rather witty and very pro&ne ; sir £. Coke made 
bad rhymes against it ; eyen sir T. Bodley oensured it ; people 
generally seemed to suppose it was something to admire, some- 
thing very deep ; and in an awkward way they tried to ad- 
mire ; — as indeed they haye gone on doing till within the last 
half century. It was the fashion to acquiesce in Bacon's 
greatness, but it was anything but the custom to yerify his 
reputation by the study of his works. The book had at first 
more honour abroad than at home ; and, as so often happens 
when men's minds are not equal to that which ia set be- 
fore them, the illustration of the Method (viz. Not. Org. II. 
II -ao) attracted infinitely more attention than the Method 
itself, and than those noble jewels of thought which lie scat- 
tered thickly over the surface of the earlier portion of the 
work. The discusfflon of the Form of Heat was reprinted 
separately ; and the cumbrous system of Tables there pour- 
trayed, together with the vague conclusions arrived at, were 
held up to universal admiration. A more intelligent respect 
for Bacon is gradually taking the place of this faulty and blind 
reverence ; and while men criticise the flaws in the structure 
of that noble mind, they also, let us hope, give all the more 
hearty praise to the marvellous excellences which it displays. 

The Novum Organon was but a little fragment. In it, 
indeed, are contained those prindples and thoughts which 
occupied Bacon's mind all his life through : and we cannot 
be far wrong in considering tbe ist book and the opening of 
the 2nd as the most important of all his philosophical writings. 
They ccrtainly lift the veil which hangs over his conception of 
the realm of knowledge, and, though it is but a description of 
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the Method, a mere instrument for the discovery and explana- 
tion of truth, still it contains so much deep thought, and so 
many valuable incidental statements, that it must be ranked 
very high among the books which make up the Uterary heri- 
tage of England. I said that it is but a fragment. For he 
sketched out a perfect work, of which it was to be quite an 
inferior part : and even of that part, the book, as we have it, 
contains only a smaU portion. He purposed to divide the 
" Instauratio Magna" (for this is the title of the whole) into 
six parts; and from the Preface to it, (which, unlike most 
authors, he wrote first,) and from the " Distributio Operis," we 
have full information of his object, and of the intention of each 
of these six parts. 

(1). Rrst came the " Partitiones Scientiarum," a map of 
knowledge, as it was at the time ; a brief description of the 
existing state of the whole of learning; with its deiiciencics 
noted, its divisions marked out, and due credit given to what 
was good. This, an introduction to the whole, to map out the 
whole land, which Bacon hoped to colonise and cultivate, was 
first sketched out in the Advancement of Learning, and after- 
wards published at much greater length in Latin in the " Dc 
Augmentis Scientiarum," in the year 1 623. This division alone 
was completed. 

(2). Next came the Novum Organon ; the new Instrument 
(or Logic, as he delights to call it) by whose means Nature 
may be induced to yield up her secrets for the good of man. 
It was to commence with a destrucHve treatise; a treatise 
which should clear away the phantoms and illusions which had 
crowded thickly around knowledge : there was to follow a very 
brief account of the object on which this new instrument was 
to be employed ; then, in detail, descriptions of the nine '' au- 
xilia intellectus," which were to assist the mind in the Interpre' 
tatum of Nature, and in true and perfect Induction, (Nov. 
Org. II. 7,1.) Of these nine parts but one is complete ; and of 
thc othei-s hardly any trace remains. And it should always be 
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remembered b j those who critidfle the Method of the philoso- 
pher, that of that Method only a yerj small part has been 
laid before iis. The Noymn Organon, ihen, is instrumental, 
and pnts into men's hands the means by which ihey may suc- 
cessfhlly appeal to Natore. 

(8). The third diTision, which he entitled ''Phflenomena 
Uniyersi/' was intended to be a yast coUection of obserred 
&cts, and of results of experiments, wiih a view to the building 
up of a new Fhilosophy. These were to be gathered by the 
industry of men ; and to be sorted and sifted by the Method 
or Instrument provided. 

(4). The fourth part of the Instauration, called the '* Scala 
InteUectus/' seems to have been intended for the presenration, 
in ihe exact order of their discoyery, of some of the most 
striking of the results of ihe new Method: iUustradons, in 
&ct, of those chapters in the Nov. Org. (I. loo — 105.) which 
point out the ascending and descending character of the Baco- 
nian Induction. 

(5). Next was to foUow a specimen of that new phUosophy, to 
which aU was to be introductory, and which was to crown the 
whole. *' Prodromi sive Anticipationes PhUosophisd secund»." 
These seem to have been intended partly to prepare the mind 
for the new PhUosophy, so that men should not be entirely 
dazzled when that so bright light broke upon them ; and 
partly, " tanquam foenus, usque dum sors haberi possit" (Dis- 
trib. Operis), to be a pledge of results, and to console the 
eagemess of mankind ; lest weary with so long preparation, 
and desiring the comforts and '' fruit'^ of civU Ufe, they should 
abandon the new way, and walk on contentedly in the narrow 
never altering limits of the old paths. 

(6). And lastly, we haye the '' PhUosophia secunda, aiye 
Sdentia activa;" a complete system of PhUosophy ; an Ency- 
clopaedia of aU knowledge, duly arranged ; in fact, a summary 
of all that the Sciences haye done or can do towards enlarging 
the Umits of man's Knowledge or his Power. This last branch, 



INTRODUCTION. ix 

stretching, as it was intended to do, across the whole domain 
of knowledge, Bacon was fain to confess, lay beyond hia skiU 
and power ; and he left it to posterity to be fiUed up. It is as 
thongh his '' Instauratio MagnaV gradually enlarged its bor- 
ders, and from b^inning as a book ended as knowledge itself. 
It is, indeed, doubtfnl whether he believed that this part would 
ever take the form of a book at all. 

Thus then it appears how small a portion of the great 
scheme is filled up : and of that small portion filled up, what 
a little piece is that which the Novum Organon coyers I 

But in the history of the worId's growth it holds a promi- 
nent place. He who was " ad literas potius quam ad alind 
quicquam natus, et ad res gerendas nescio quo fato contra 
genium snum abreptus," (De Augm. Scient. YIII. 3.) has by 
posterity been restored again to his proper sphere. The sad 
history of his political career is indeed now attacked and now 
defended; but it has ceased to occupy the minds of men. 
Francis Bacon Uyes as a Philosopher, not as a courtier, in the 
imperishable memorials of his genius. And yet he was not the 
first man who advocated or who practised an experimental 
method ; nor are his thoughts always original, or always just. 
His glory is that he seized the truths which were beginning to 
emerge from the darkness of the days that were past; that 
he adorned them with a genius and a poetry which remind 
us of the beauties of Plato ; that he boldly attacked systems 
supported by the strength of logical precision, and backed by 
the authority of centuries and the opinion of millions ; that he 
was peculiarly gifted to see the connections of difFerent sciences 
one with another ; that he recognised the relationship in which 
the human mind stands towards the outer world ; that he had 
almost a prophetic foresight ; and, finally, that h^ loyed Na- 
ture, as " the handmaid of Religion," and had a consistent 
and unchanging aim before him — ^the appeal to facts as they 
are in the world rather than to theories or speculations, and 
the belief that Nature will not mislead those who go to her 



X INTRODUCTION. 

for knowledge — since by Nature we mean the hand of God 
Hmiself. 

And, as I have before aaid, the Noymn Organon is the in- 
strument to be aaed for this end. It is the means of preparing 
us for ihe entry of Truth. The Intellect is to be purified, and 
leTelled, so that, like a polished mirror, (to use Bacon's own 
simile,) it may reflect with truth the ravs of light which fall 
upon it. 

Nor do I know any higher praise that can be given to 
Bacon than that Newton evidently had studied Us works 
deeply, used his terms, and practically carried on the work he 
had begun ; verifying many of his guesses, and interpreting 
triumphantly the facts of Nature, into whose constitution he 
had obtained a deep and true insight. 

And yet as a Method the Novum Organon cannot be said 
to be successful — ^it certainly is not followed at this day as 
such : it did its work, and has been superseded ; and if we 
were to study Bacon for the sake of the Meihod, we should 
become subject to '' Idola Theatri" ahnost as untrue and dan- 
gerous, as those against which he himself fights so manfully in 
the first book. We may look into the method as a matter of 
curiosity ; but we must not endeavour, I think, to accept or to 
apply it. 

What then ? Is the use of the Novum Organon thus to be 
narrowed in its limits? And is it worth our while to spend 
labour on it, if it is but a matter of curiosity, and has even a 
tendency to lead us astray ? These are questions which na- 
turally suggest themselves, and deserve consideration. 

In the first place, I need not repeat myself as to the intrin- 
mc worth of much of the Novum Organon. No one who has 
studied the work with any attention can fail to recognise this. 
Every sentence, in a great part of the book, is pregnant wiUi 
suggestions and thoughts which will richly repay us for the 
labour expended on it. Secondly, there is enough difficulty in 
the manner in which the book is put together to make it, on 
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that soore, excellent practiGe for students; a great part of 
wbose education, it should ever be rememberedy lies in obtain- 
ing the power of grasping the truths contained in books in the 
best wajr, i. e. in the power of reading with attention and 
profit; by no means one of the easiest parts of education. And, 
thirdly, though the method of the Novum Organon is errone- 
ous, or, at least, inapplicable, as a whole ; parts of it (as, for 
example, the ** scala ascensoria et descensoria/') are most ad- 
mirable ; and are of constant use in the progress of the 
sciences. 

I trust then that I shall be pardoned if I spend a little time 
in detailing the manner in which I belieye the Novum Organon 
may be best studied ; and in recommending a few of the works 
which may be profitably read with it. 

First; it will be well to limit the amount to be studied. 
There is a natural division of the book, as near the middle as 
possible ; and the two halTos may be taken quite separately. 
Physical students, who from curiosity take an interest in the 
history of the growth of natural sciences, will find much to re- 
pay them in the latter half of the Book. For although many 
of the ** Frerogative Instances" are fanciful, and some are com- 
fused; and though the examples adduced are such as now 
would not be allowed ; still many of the chapters contain very 
judicious hints and statements; and some of the Instances 
(such as, for example, the glaring or the crucial) arc ex- 
tremely useful in physical discovery at this day. There are, 
too, guesses and suggestionSy which have since been verified : 
and as a curious record of the state of knowledge at the be- 
ginning of the seventeenth century, these Aphorisms (II. 22 — 
5'^) are worthy of attention. 

But the general reader will be content to give a rapid 
glance at these latter Aphorisms, and will spend his time 
chiefly on the first Book and the first ten Aphorisms of the 
second ; for these contain the valuable part of the work. The 
" vindemiatio prima de forma calidi," (i. e. II. 11 — 20) will 
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scarcely detain any one very long. It is an ilinstration briefly 
given of the firBt BtepB of the prooess as Bacon propoeed it : 
and if these Aphorisms did not contain some statements as to 
the usage of the term Formy ihey woold scarcely deserve any 
recommendation — for the snbject of Heat is of conrse far 
better treated in such works as Tumer^s Chemistry, or even 
in Herschers Discourse on the Study of Natural Philosophy. 

The First Book is almost entirely preparatory. From Aph. 
I — ^37 we have some general introductory statements; from 
Aph. 38 — 92 we are employed on the clearance of hindrances; 
Aph. 93 — 115 give us the ''grounds of Hope;" and Aph. 
116 — 130 are employed in answering objections and doubts 
which might be urged agiunst the new Method. Then in 
Book II. I — 10 we have a very brief aocount of the ends pro- 
posed ; the discovery of LatetU Process^ LcUent Strueture^ 
and finally, (the crown of all) of Farm. 

The student will do well first to read all this rapidly, and in 
the English ; so as to obtain a general conoeption of Bacon'8 
style of thinking and of his object : then he may take the 
Latin Text, (for no translation can do justice to it, or stand in 
its stead); and read it carefully and thoughtiully. Bacon's 
language, like the secret things of Nature, will not unfold all 
its treasures to the hasty passer-by : he who will learn his full 
meaning and worth must first sojourn with him and become 
his friend. 

I know no better commentary on the Novum Organon than 
Sir J. HerschePs Discourse. It provides frequent illustration 
and example ; but, above all, it contains a fair and clear expo- 
sition of that modern method of interrogating Nature, which 
has its origin in Bacon'8 vmtings ; though the growth of Na- 
tural Philosophy has led men to abandon the pursuit of that 
method which Bacon recommended to notice. In PlayfiBur^s 
Dissertation in the Encycl. Brit. (Preliminary Volume) will be 
found an analysis of the work, with many valuable observa- 
tions. There is also an account of the Nov. Org. publisbed 
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in ihe Libr^ry of Useful Knowledge, which, though scarcely 
correct in its diyisions of the work, &c., is still worthy of being 
oonsolted. But no student should neglect Dugald Stewarfs 
Philoeophy of the Human Mind. No philosophical writer has 
ever studied Bacon with greater profit : he was among the first 
who raised the minds of men, and led them to look into Baoon's 
wntingB, and to judge for themselyes, and to profit from them. 
They whose turn of mind leads them that way, will find 
that Sir I. Newton'8 writings are those of a man who was well 
aoquainted with the mind and phraseology of Bacon. Nor 
may we omit Bp. Butler^s Sermons — a grand application of 
the Indttctiye principles of observation to the study of man's 
moral nature. 

I mention these works, because in the Notes subjoined to 
this volume I have illustrated chiefly from them ; thinking 
it better to do so, as they are likely to be in most stu- 
dento' reacfa. In those notes I have endeavoured simply to 
explain and iUustrate the meaning of the Author, and to 
point out some of the lines of thought which he suggests ; 
and this I have done specially with a view to those branches of 
education which are chiefly followed at Oxford. From Ger- 
man metaphysicians I have taken nothing ; partly because I 
am but scantily acquainted with them ; but still more because it 
does not seem to me that their mind and way of thought haTC 
anything really in common with Bacon's. And I trust that 
wherever error may be noticed, allowance will be made ; for 
a first attempt at illustrating so yaried and so profound an 
Author must be both defectiye and liable to mistakes. It is a 
matter of astonishment to me that no extensiye collection of 
notes should haye hitherto been made on the Noyimi Orga- 
non, or indeed on any part of Bacon's writings. Let me hope 
that, haying made the attempt, I may thereby induce others 
to go on with it. 

This edition was undertaken principally at the request, and 
with the adyice of one to whom I had hoped to have submitted 
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it for approbation before it went out into the worldL It has 
pleased 6od that it should be otherwiBe. Instead of it, I faave 
but the melancholy satisfaction of expressing my gradtnde for 
the kindness, and my sorrow at the sudden removal of the lafte 
Dean of Christ Church. 

My thanks are due to many friends who have helped me, 
and shewn an interest in the work which has been my compa- 
nion, my amusement, and often my solace, dnring the last 
year ; and I am espedally under obligations to the Rey. T. V. 
Bayne, M. A., Stndent of Christ Church, for the yaiuable aasist- 
ance which he gave me with much patience and expense of 
time, during the revision of the translation. My thanks are 
also due to my fi^end and pupil, R. Southey, Esq., whose coun- 
sel was of the greatest service to me in the composition of snch 
of the notes as refer to Phyaical Scienoes. 

It only remains for me to commend this volume to ihe 
pubUc, with the hope that the study of Bacon's writings will 
afford them the same pleasure and profit which it has given 
me. 

Christ Church, 
June 7, 1855. 



THAT PART OF THE 



DISTRIBUTIO OPERIS 



WHICH RELATES TO THE NOVUM ORGANON, 



Ejus constitaiintur Partes sex. 

Prima; Partitiones Scientiarum. 

Secunda ; Novum Organum, sivt Indicia de Interpretatione 

Naturas. 
Tertia ; PhaBuomena Uniyersi, sive Historia naturalis et ex- 

perimentalis ad condendam Philosophiam. 
Quarta ; Scala Intellectus. 

Quinta ; Prodromi, sive Anticipationes Philosophiffi secundse. 
Sexta ; Philosophia secunda, «ive Scientia activa. 

Porro praBtervecti artes veteres, intellectum huma- 



num ad trajiciendum instruemus. Destinatur, itaque, parti se- 
cundflD doctrina de meliore et perfectiore usu rationis in rerum 
inquisitione, et de auxiliis veris intellectus ; ut per hoc (quan- 
tum conditio humanitatis et mortalitatis patitur) exaltetur in- 
tellectus, et facultate amplificetur ad Naturas ardua et obscura 
superanda. Atque ea est, quam adducimus, ars (quam Inter- 
pretationem Naturce appellare consuevimus) ex genere Logicffi; 
licet plurimum, atque adeo immensum quiddam^ intersit. Nam 
et ipsa illa Logica vulgaris auxilia et prsesidia intellectui moliri 
ac parare profitetur : et in hoc uno consentiunt. Differt autem 
plane a vulgari, rebus praBcipue tribus ; viz. ipso fine, ordine 
demonstrandi, et inquirendi initiis. 
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Nam huic nostrae SdentiiB finis proponitur, ut inveniaatur 
non Argumenta, sed artes ; nec principiis consentanea, sed ipsa 
principia ; nec rationes probabiles, sed designationes et indica- 
tiones operum. Itaque ex intentione diversa, dirersus sequitur 
effectus. Hlic enim adversarius disputatione vindtur et con- 
stringitur ; hic Natura opere. 

Atque cum hujusmodi fine conveniunt demonstrationum 
ipsarum natura et ordo. In Logica enim vulgari opera fere 
universa circa syllogismum consumitur. De Inductione vero 
dialectici vix serio cogitasse videntur ; levi mentione eam trans- 
mittentes, et ad disputationis formulas properantes. At nos 
demonstrationem per Syllogismum rejicimus, quod oonfiisius 
agat et Naturam emittat e manibus. Tametsi enim nemini 
dubium esse possit, quin, qusB in medio termino conveniunt» ea 
et inter se conveniant, (quod est mathematic» cujusdam certi- 
tudinis); nihilominus hoc subest fraudis, quod Syllogismus ex 
propositionibus constet, propositiones ex verbis, verba antem 
notionum tessersB et signa sint. Itaque si notiones ips» mentis, 
(quaB verborum quasi anima sunt, et totius hujusmodi structur» 
et fabricsB basis) male ac temere a rebus abstract» et ragie, 
nec satis definit» et circumscript», denique multis modis vitioead 
fiierint, omnia ruunt. Rejicimus igitur Syllogismum ; neque 
id solum quoad principia (ad qusB nec illi eam adhibent), sed 
etiam quoad propositiones medias ; quas educit sane atque par- 
turit, utcunque Syllogismus ; sed operum steriles et a practica 
remotas, et plane quoad partem activam scientiarum incompe- 
tentes. Quamvis igitur relinquamus Syllogismo et hujusmodi 
demonstrationibus famosis ac jactatis jurisdictionem in artes 
populares et opinabiles (nil enim in hac parte movemus); 
tamen ad Naturam rerum Inductione per omnia, et tam ad 
minores propositiones quam ad majores, utimur. Inductionem 
enim censemus eam esse demonstrandi formam, quee sensum 
tuetur, et Naturam premit, et operibus imminet ac fere immi- 
scetur. 

Itaque ordo quoque demonstrandi plane invertitur. Adhuc 
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eiiim res ita geri consueyit, ut a sensu et particularibus primo 
looo ad maxime generaUa adToletur, tanquam ad polos fixo« 
circa quos disputationes vertantur; ab illis csBtera per me^ 
dia deriventur: via certe compendiaria sed praocipiti; et ad 
Naturam impenria, ad disputadones vero proclivi et ac- 
commodata. At secundum nos Axiomata continenter et gra- 
datim exdrtantur, ut non nisi poetremo loco ad generalis^ma 
veniatur: ea vero generalissima evadunt, non notionalia sed 
bene terminata, et talia qu» Natura ut revera sibi notiora 
agnoscat, quieque rebus baereant in medullis. 

At in forma ipsa quoque Inductionis, et judicio quod per 
eam fit, opus longe maximum movemus. £a enim de qua 
Dialectici loquuntur, qme procedit per enumerationem simpU- 
oem, puerile quiddam est, et precario concludit, et periculo ab 
instantia contradictoria exponitur, et consueta tantum intuetur ; 
nec exitum reperit. 

Atqui opus est ad scientias Inductionis forma tali, qusd expe- 
rientiam solva* et separet. et per eiclnaones ac rejectiones de- 
bitas necessario concludat. Quod si judicium illud vulgatum 
Dialedicorum tam operosum fuerit, et tanta ingenia exercu- 
erit; quanto magis laborandum est in hoc altero, quod non 
tantum ex mentis penetralibus, sed etiam ex Natur» visceribus 
extrahitur f 

Neque tamen hic finis. Nam fundamenta quoque scientiarum 
fortius deprimimus et solidamus, atque initia inquirendi altius 
sumimus, quam adhuc homines fecerunt : ea subjiciendo exa- 
mini, qu» Logica vulgaris, tanquam fide aliena, redpit. 
Etenim Dialectici principia scientiarum a scientiis singulis tan. 
quam mutuo sumunt ; rursus notiones mentis primas veneran- 
tur ; poBtremo informationibus immediatis sensus bene dispositi 
acquiescunt. At nos Logicam veram singulas scientiarum pro- 
vincias, miq'ore cum imperio quam penes ipsarum principia 
sit, debere ingredi decrevimus ; atque illa ipsa principia puta- 
tiva ad rationes reddendas compellere, quousque plane con- 
stent. Quod vero attinet ad notiones primas intellectus ; nihil 

b 
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est eorum, quae iDtellectus sibi permiasus congessity qnin nobis 
pro suspecto sit, nec ullo modo ratum, nisi noTo judicio se 
stiterit, et secundum illud pronunciatum fuerit. Quin etaam 
sensus ipsius informationes multb modis excutimus. Sensus 
enim fallunt utique ; sed et errorea suos indicant ; verum erro- 
res priBsto, indicia eorum longe petita sunt. 

Duplex autem est Sensus culpa ; aut enim destituit nos, aut 
dedpit. Nam primo, plurim» sunt rea qu» sensum etiam 
recte dispositum, nec uUo modo impeditum, effugiunt ; aut sub- 
tilitate totius corporis, aut partium minutiis, aut loci distantia, 
aut tarditate atque etiam velocitate motus, aut fkmiliaritate 
objecti, aut aliafl ob causas. Neque rursus, ubi Sensus rem 
tenet, pretensiones ejus admodum firm» sunt. Nam testimo- 
nium et informatio Sensus semper est ex analogia hominis, non 
ex analogia universi: atque magno prorsus errore asseritur, 
Sensum esse mensuram rerum. 

Itaque ut hk occurratur ; nos multo et fido mimsterio aoxi- 
lia Sensus undique cotiquisivimuB et oontraximus; ut deatitu- 
tionibus substitutiones, variationibus recUficationes suppediten. 
tur. Neque id molimur tam instrumentis quam experimentss. 
Etenim experimentorum longe major est subtilitas, quam Sen- 
sus ipsius, licet instrumentis exquisitis adjuti ; (de iis loquimur 
experimentis, q\m ad intentionem ejus quod qmeritur perite et 
secundum artem excogitata et apposita sunt). Itaque percep- 
tioni sensus immediat» ac propriaa non multum tribuimus ; sed 
eo rem deducimus, ut sensus tantum de experimento, experi- 
mentum de re judicet. Quare existimamus nos sensus (a quo 
omnia in naturalibus petenda sunt, nisi forte libeat insanire) 
Antistites religiosos, et oraculorum ejus non imperitos Inter- 
pretes nos prsBstitisse ; ut alii professione quadam, nos reipea 
Sensum tueri ac oolere videamur. Atque hujusmodi sunt ea, 
quffi ad lumen ipsimi Natursd ejusque accensionem et immissio- 
nem paramus : qufls per se sufficere possent, si intellectus hu- 
manus «Bquus et instar tabulte abrasse esset. Sed cum mentes 
hominum miris modis adeo obsessae sint, ut ad veros rerum 



radioB excipiendoB sincera et polita area prorsus desit ; necessi- 
tas qiuBdam incumbit, ut etiam huic rei remedium quffirendum 
esse putemus. 

Idola autem, a quibus occupatur Mens, vel adscititia sunt, 
yel innata. Adscititia vero immigrarunt in mentes hominum, 
vel ex Philosophorum placitis et sectis, vel ex perversis legibus 
demonstrationum. At innata inhaerent naturse ipsius intellec- 
tus, qui ad errorem longe proclivior esse deprehenditur, quam 
sensus. Utcunque enim homines sibi placeant, et in admira- 
tionem mentis human» ac fere adorationem ruant, illud certis- 
simum est — sicut speculum iniequale rerum radios ex figura et 
sectione propria immutat, ita et mentem, cum a rebus per 
sensum patitur, in notionibus suis expediendis et commimscendis 
haud optima fide rerum naturie suum naturam inserere et im- 
miscere. 

Atque priora illa duo Idolarum genera segre, postrema vero 
hsdc nullo modo evelli possunt. Id tantum relinquitur, ut indi- 
centur ; atque ut vis ista mentis insidiatrix notetur et convin- 
catur, ne forte a destructione veterum novi subinde errorum 
surculi ex ipsa mala complexione mentis pullulent ; eoque ""^ 
reddat, ut errores non extinguantur, sed permutentur : verum 
e contra, ut illud tandem in SBternum ratum et fixum sit, Intel- 
lectum nisi per Inductionem, ejusque formam legitimam, judi- 
care non posse. Itaque doctrina ista de expurgatione intellec- 
tus, ut ipse ad veritatem habilis sit, tribus redargutionibus 
absolvitur: redargutione Philosophiarum, redargutione De- 
monstrationum, et redargutione Rationis humanaB nativse. His 
vero explicatis, ac postquam demum patuerit, quid rerum na- 
tura, quid mentis natura ferat ; existimamus nos thalamum 
Mentis et Universi, pronuba divina bonitate, stravisse et or- 
nasse. Epithalamii autem votum sit, ut ex eo connubio auxilia 
humana, et stirps inventorum, qusB necessitates ac miserias 
hominum aliqua ex parte doment et subigant, suscipiatur. 

HsBC vero est Operis pars secunda. 
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SERENISSIMO POTENTISSIMOQUE PRINCIPI 

AC DOMINO NOSTRO. 

JACOBO, 

DEI GRATIA MAGNJS BRITANNIiE, FRANCIifi, ET 
HIBERNIifi REGI, FIDEI DEFENSORI, &c. 

SbRBNISSIMB POTBNTISSIIIBQUB RbX, 

POTERIT fortasse Majestas tua me fiirti incusare, quod 
tantum temporis, quautum ad hsBC sufficiat, negotiis tuis sufiu- 
ratus sim. Non habeo quod dicam. Temporis enim non fit 
restitutio; nisi forte quod detractum fuerit temporis rebus 
tuis, id memoriiB nomims tui, et honori sfficuli tui reponi pos- 
sit ; si modo hasc alicujus sint pretii. Snnt certe prorsus noya ; 
etiam toto genere: sed descripta ex veteri admodum exem- 
plari, mnndo scilicet ipso, et natura rerum et mentis. Ipse 
certe (ut ingenue fatear) soleo lestimare hoc opus magis pro 
partu temporis, quam ingenii. Hlud enim in eo solummodo 
mirabile est ; initia rd, et tantas de iis qu» invaluerunt suspi- 
dones, alicui in mentem venire potuisse. Castera non illibenter 
seqnuntur. At versatur proculdubio casus (ut loquimur) et 
quiddam quaa fortuitum, non minus in iis qu» cogitant homi- 
nes, quam in iis qusB agunt aut loquuntur. Yerum hunc casum 
(de quo loquor) ita intelligi volo, ut si quid in his, qute affero, 
sit boni, id immensaB misericordite et bonitati divinss, et felici- 
tati teraporum tuorum tadbuatur : cui et vivus integerrimo af- 
fecttt servivi, et mortuus fortasse id effecero, ut illa posteritati, 
nova hac accensa &ce in philosophia^ tenebris, prielucere pos- 
sint. Merito autem temporibus regis omnium sapientissimi et 



doctissimi regenercUio ista et instaaratio scientiarum debeiur. 
Superest petitio, majeBtate tua non indigna; et maxime om- 
nium faciens ad id quod agitur. £a est, ut, quando Salomonem 
in plurimis referas, judiciorum grayitate, regno padifico, cordis 
latitudine, librorum denique, quos composuisti, nobili varietate: 
eliam hoc ad ejusdem regis exemplum addas, ut cures historiam 
naturalem et experimentalem, veram et severam, (missifi philo- 
logicis) et qu8B nt in ordine ad condendam philosophiam, deni- 
que qualem suo loco describemus, congeri et perfici : ut tandem 
post tot mundi SBtates philosophi» et scienti» non sint amplius 
pensiles et aeres^, sed solidis experientise onmigensB, ejusdem- 
que behe pensitataa, nitantur fundamentis. Equidm Orgamun 
prsBbui ; verum materies a rebus ipsis petenda est. Deus Op- 
timus Maximus Majestatem tuam diu servet incolumem. 

Serenissimse Majestati Tusb 
Servus devinctissimus et devotissimus, 

FRANCISCUS VERULAM, 

CjlHOBLLARIUS. 
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INDICIA^ VERA DE INTEEPRETATIONE 

NATURiE. 



PR^FATIO. 

(gcUI^ de natura, tanquam de re explorata, pronun- 
tiare ausi sunt, sive hoc ex animi fiducia fecerint, sive 
ambitiose et more professorio; maximis illi philoso- 
phiam et scientias detrimentis aifecere. Ut enim ad 
fidem faciendam validi, ita enim ad inquisitionem ex- 
tinguendam et abrumpendam eflicaces fuerunt : neque 
virtute propria tantum profuerunt, quantum in hoc 
nocuerunt, quod aliorum virtutem corruperint et per- 
diderint. Qui autem contrariam huic viam ingressi 
sunt, atque nihil prorsus sciri posse asseruerunt, sive 
ex sophistarum veterum odio, sive ex animi fluctua- 
tione, aut etiam ex quadam doctrinae copia, in hanc 
opinionem delapsi sint, certe non contemnendas ejus 
rationes adduxerunt: veruntamen nec a veris initiis 
sententiam suam derivarunt, et, studio quodam atque 

> Indieia — ^not ** Saggestioiia*' or rendered it " Guide." 

" Indications,*' as it has been usually ^ The Dogmatists : for whom see 

tranalated, but rather in the sense of Bk. I. Aph. 67. The other class, 

" I>elatio rei occult»," '* Informa- opposcd to them, is that of the 

tion." I have ventured to use the " Sceptics. 
concrete for the abstract, and hare 
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affectatione provecti, proreus raodum excesserunt. At 
antiquiores ex Graecis ^ (quorum scripta perierunt) inter 
pronuntiandi jactantiam et acatalepsuB desperationem 
prudentius se sustinuerunt : atque de inquisitionis dif- 
ficultate, et rerum obscuritate, ssepius querimonias et 
indignationes miscentes, et veluti frffinuni mordentes, 
tamen propositum urgere, atque naturae se immiscere 
non destiterunt : consentaneum (ut videtur) existiman- 
tes, hoc ipsum (videlicet utrum aliquid sciri possit) non 
disputare, sed experiri : et tamen illi ipsi, impetu tan- 
tum intellectus usi, regulam non adhibuerunt^ sed 
omnia in acri meditatione et mentis volutatione et agi- 
tatione perpetua posuerunt. 

Nostra autem ratio, ut opere ardua, ita dictu iacilis 
est. £a enim est, ut certitudinis gradus constituamus, 
sensum per reductionem quandam tueamur^ sed men- 
tis opus, quod sensum subsequitur, plerumque rejicia- 
mus ^ ; novam autem et certam viam, ab ipsis sensuum 
perceptionibus, menti aperiamus et muniamus. Atque 
hoc proculdubio viderunt et illi, qui tantas dialecticie 



' Cf. I. Aph. 7 1,89. and De Augro. 
Sc. IIL 4. 

^ Shaw explains this difficulty 
thu8 : " By contriving ways of trans- 
mitting things in a proper manner 
to the senses, that a true judgment 
may be formed of them when thus 
again brought under view." It 
aeems simply to mean "strengthen- 
ing and defending the authority of 
the aenses by keeping them within 
their proper limits ;*' as Bacon says 
(I. 136.) " eensui non derogamus 
aed ministramua." It wiU be beat 
ezplained, perhape, by reference to 
that part of the " Distributio ope- 
ris," which refers to the Nov. Org. 
where he Baya, " Perceptioni aensus 
immediatae ac proprise non multum 
tribuimua: sed eo rem deducimus. 



ut aensus tantum de experimento, 
experimentum de re judioet. Quare 
existimamuB noe sensua Antistitea 
religiosos, et oraculorum ejua non 
imperitoe Interpretes noa pFarati- 
tisse: ut alii profesaione quadam, 
nos reipsa sensum tneri ac colere 
videamur." 

^ Rejecting thoee hasty conclu- 
sions to which the Intellect left to 
ifeaelf wiU leap immediately afUr 
eensible ^>preciation. Here again 
the Distributio throws light on the 
meaning *' Quod vero attinet ad 
notionea primas intellectus; nihil 
est eorum, quae inteilectUB aibi per- 
mlasus congessit, quin nobis pro 
suspecto sit, nec uUo modo ratnm, 
nisi novo judicio se stiterit, et secun- 
dum iUud pronunciatnm fuerit." 
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partes tribuerant. Ex quo liquet, illos intellectui ad- 
minicula quaesivissey mentis autem processum nativum 
et sponte moventem suspectum habuisse. Sed serum 
plane rebus perditis hoc adhibetur remedium; post- 
quam mens, ex quotidiana vitae consuetudine, et audi- 
tionibus et doctrinis inquinatis occupata, et vanissimis 
idolis obsessa fuerit. Itaque ars illa dialecticae, sero 
(ut diximus) cavens, neque rem ullo modo restituens, 
ad errores potius figendos quam ad veritatem aperien- 
dam valuit. Restat unica salus ac sanitas, ut opus 
mentis universum de integro resumatur ; ac mens jam 
ab ipso priucipio nullo modo sibi permittatur, sed 
perpetuo regatur ; ac res, veluti per machinas, conficia* 
tur. Sane si homines opera mechanica nudis manibus, 
absque instrumentorum vi et ope, aggressi essent, 
quemadmodum opera intellectualia nudis fere mentis 
viribus tractare non dubitarunt ; parvae admodum fuis- 
sent res, quas movere et vincere potuissent, licet operas 
enixas, atque etiam conjunctas praestitisseut. Atque 
si paulisper morari^ atque in hoc ipsum exemplum, 
Teluti in speculum, intueri velimus; exquiraraus (si 
placet) si forte obeliscus aliquis, magnitudine insignis, 
ad triumphi vel hujusmodi magnificentise decus trans- 
ferendus esset, atque id homines nudis manibus aggre- 
derentur, annou hoc magnae cujusdam esse dementise 
spectator quispiam rei sobrius fateretur? Quod si 
numerum augerent operariorum, atque hoc modo se 
valere posse confiderent, annon tanto magis? Sin 
antem delectum quendam adhibere vellent, atque im- 
becilliores separare, et robustis tantum et vigentibus 
uti, atque hinc saltem se voti compotes fore sperarent, 
annon adhuc eos impensius delirare diceret? Quin 
etiam si, hoc ipso non contenti, artem tandem athleti- 
cam consulere statuerent, ac omnes deinceps manibus 

B 2 
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et lacertis et nervis ex arte bene unctis et medicatis 
adesse juberent, annon prorsus eos dare operani, ut 
cum ratione quadam et prudentia insanirent, ciamaret? 
Atque homines tamen simili malesano impetu, et con- 
spiratione iuutili, feruntur in intellectualibus ; dum ab 
ingeniorum vel multitudine et consensu, vel excellen- 
tia et acumine, magna sperant; aut etiam dialectica 
(quse quaedam athletica censeri possit) mentis nerYos 
roborant : sed interim, licet tanto studio et conatu, (si 
quis vere judicaverit) intellectum nuduni applicare non 
desinunt. Manifestissimum autem est in omni opere 
magno, quod manus hominis prsestat, sine instrumentis 
et machinis vires nec singulorum intendi, nec omnium 
coire posse. 

Itaque ex his quse diximus prsemissis, statuimns duas 
esse res, de quibus homines plane monitos volumus, ne 
forte illffi eos fugiant aut prsetereant. Quarum prima 
hujusmodi est; fieri iato quodam (ut existimamus) 
bonoy ad extinguendas et depellendas contradictiones 
et tumores animorum, ut et veteribus honor et reve- 
rentia intacta et imminuta nuineant^ et nos destinata 
perficere, et tamen modestise nostrse fructum percipere 
possimus. Nam nos, si profiteamur uos meliora afferre 
quam antiqui, eaudem quam illi viam ingressi, nulla 
verborum arte effieere possimus, quin inducatur quae- 
dam ingenii, vel excellentise, vel facultatis comparatio 
sive contentio : non ea quidem illicita aut nova ; 
(quidni euim possimus, pro jure nostro, neque eo ipso 
alio quam omuium, si quid apud eos non reete inven- 
tum aut positum sit, reprehendere aut notare?) sed 
tamen utcunque justa aut permissa; nihilominus impar 
fortasse fuisset ea ipsa contentio, ob virium nostrarum 
moduni. Verum quum per nos illud agatur, ut aiia 

• Cf. I. 32. 35. 
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omnino via lutellectui aperiatur illis intentata et in- 
cognita, commutata jam ratio est ; cessant studium et 
partes; nosque indicis tantummodo personam sustine- 
mns ; quod mediocris certe est auctoritatis, et fortunse 
cujusdam potius, quam facultatis et excellentise. Atque 
hsec moniti species ad personas pertinet, altera ad res 
ipsas. 

Nos siquidem de deturbanda ea, quie uunc floret, 
philosophia, aut si quse alia sit, aut erit, hac emendatior 
aut auctior, minime laboramus. Neque enim offici- 
mus, quin philosophia ista recepta, et ali^e id genus, 
dispntationes alant, sermones oment, ad professoria 
munera et yits ciTilis compendia, adhibeantur et va- 
leant. Quin etiam aperte significamus et declaramus 
eam, quam nos adducimus, philosophiam ad istas res 
admodum utilem non futuram. Non prsesto est; neque 
in transitu capitur; neque ex pnenotionibas intellectui 
blanditur; neque ad vulgi captum, nisi per utilitatem et 
effecta, descendet. 

Siut itaque (quod felix faustunique sit utrique parti) 
duae doctrinarum emanationes, ac duse dispensationes ; 
duae similiter contemplantium sive philosophantium 
tribus, ac veluti cognationes; atque illse neutiquam 
inter se inimicse aut aliense, sed fcederatse et mutuis 
auxiliis devinctse: sit denique alia scientias colendi, 
alia inveniendi ratio. Atque quibus prima potior et 
acceptior est, ob festinationem, vel vitse civilis rationes, 
vel quod illam alteram ob mentis infirmitatem capere 
et complecti non possint, (id quod longe plurimis acci- 
dere necesse est) optarous, ut iis feliciter et ex voto 
succedat quod agunt, atque ut quod sequuntur teneant. 
Quod si cui mortalium cordi et curae sit, non tantuni 
inventis haerere, atque iis uti, sed ad ulteriora pene- 
trare; atque non disputando adversarium, sed opere 
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naturam vincere; denique, non belle et probabiliter 
opinari, sed certo et ostensive scire; tales, tanquam 
veri scientiarum filii, nobis (si videbitur) se adjungant ; 
ut omissis natur» atriis, quse infiniti contriverunt, adi- 
tus aliquando ad interiora patefiat. Atque ut melius 
intelligamur, utque illud ipsum, quod volumus, ex no- 
minibus impositis magis familiariter occurrat; altera 
ratio, sive via, anticipatio mentis^ ; altera, interpretoHo 
naturtB, a nobis appellari consuevit. 

£st etiam quod petendum videtur. Nos certe cogi- 
tationem suscepimus, et curam adhibuimus, ut quae a 
nobis proponentur, non tantum vera essent, sed etiam 
ad animos hominum (licet miris modis occupatos et 
interclusos) non incommode aut aspere accederent. 
Veruntamen sequum est, ut ab hominibus impetremus, 
(in tanta prsesertim doctrinarum et scientiarum restau- 
ratione) ut qui de hisce nostris aliquid, sive ex sensu 
proprio, sive ex auctoritatum turba, sive ex demon- 
strationum formis, (quse nunc tanquam leges quaedam 
judiciales invaluerunt) statuere aut existimare velit; 
ne id in transitu, et velut aliud agendo, facere se posse 
speret : sed ut rem pernoscat ; nostram, quam descri- 
bimus et munimus, viam ipse paulatim tentet; subtili- 
tati rerum, quae in experientia signata est, assuescat; 
pravos denique, atque alte hserentes mentis habitus, 
tempestiva et quasi legitima mora corrigat ; atque tum 
demum, (si placuerit) postquam in potestate sua esse 
cceperit, judicio suo utatur. 

7 Cf. 1. 26-36. 
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INTERPRETATIONE NATURj;, 



ET 



REGNO HOMINIS. 



Aphorishus I. 
JlLOMO^ naturae miDister et interpres, tantum facit et 



' *' Aphorismi." See Adv. of 
Learning, Bk. ii. " Aphorisms, ex- 
cepC they be ridicnloas, cannot be 
made bat of ihe pith and heart of 
Science; for disconrse of iUustra- 
tion ia cut off; disconrse of con- 
nection and order w cut off; de- 
ecriptions of practice are cut off ; eo 
there remaineth nothing to fill the 
Aphoriam but some good quantity 
of obaeryation." Again, Nov. Org. 
1. 86. " Aphorismi — sive brevee, ee- 
demque apara» nec methodo re- 
vinctae aententbe." How strangely 
Bacon ignores hie own description 
of Aphorisms ! For many of those 
in the Nov. Org. are long chapters 
fuU of ** lUastration, example, and 
connection,'' and any thing but terae 
pithy aayings. 

2 This Aphorism occura at the 
end of the " Distributio Operis" 
with the foUowing addition : " Ne- 



que enim uU» virea causarum cate^ 
nam aolvere aut perfringere poseint: 
neque Natura aUter quam parendo 
vincitur :" i. e. Man is but Nature'8 
Interpreter and Servant, not her 
Master. Effects foUow from their 
Causes; we cannot interrupt the 
connection, we can only mterpret 
(i. e. explain the fact) and «eroe, 
(i. e. apply or remove the antece- 
dent, and so help or hinder the pro- 
duction of the consequent.) We 
cannot break God'8 rule for things, 
without the supernatural exertion of 
Hia Power. " The power of Man 
over Nature," savs Sir J. Herschel 
in his Discourse on Natural Philo- 
sophy, " is limited only by one con- 
dition — ^that it must be exercised in 
conformity with the Laws of Na- 
ture." Any thing beyond this is a 
Miracle, and this conatitutes the 
true distinction between Miracles 
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iatelligit quantum de uatune ordine re vel mente ^ ob- 
servaverit: nec amplius scit, aut potest. 

IT. 

Nec manus nuda, nec intellectus sibi permiasns, 
multum valet ^ ; instrumentis et auxiliis res perfieitur ; 
quibus opus est, non minus ad intellectumy quam ad 
manum. Atque ut instrumenta manus motura aut 
cient aut regimt ; ita et instrumenta mentis intellectui 
aut suggerunt aut cavent. 



and ordioary acta of Power. Cf. 
Mi]l's Logic, chap. xzr. § 2. Trench 
on Miracleay chap. ii. Aa to tbe 
Umits of Man'8 knowledge, we aeem 
now to be mostly agreed to take the 
humbler view which deniea that we 
ever can really attain to the know- 
ledge of caaaeB. For what Bacon 
hioiBelf thooght as to this, we muat 
refer to II. i — 20. Dugald Stewart, 
who atatea the case for Man'8 limited 
knowledge mo8t definitely and with 
moBt authority, 8ay8, " In calling 
Man ' Natune InterpreB' Bacon had 
plainly tbe Bame idea of the object 
of PhysicB which I attempted to con- 
▼ey when I aaid that what are com- 
monly called the emues of Pheno- 
mena are only their establisbed on/e- 
cedents or sign$" He has also gone 
into the aubject fully in his Philo- 
BOphy of the Uuman Mind, ch. i. 
Bect. 2, and note C (upon the same 
chapter and section). The best 
Commentary on these first Apho- 
riams ia the opening of Bk. ii, where 
these are expanded and illuBtrated. 
They contain the object of the whole 
work: "veritaB et utilitas" (1. 124) 
are hi8 lum — correct and iucreaaed 
knowledge, and an expanded fidd for 
practice. Cf. aUo Uallam Lit. of 
Eur. Part iii. ch. III. § 62. 
» For " re" the " DiBtributio" 



reads ** opera," shewing thaft the 
distinction ia between our obaerra- 
tion of things, facta, efiects in the 
Universe, and onr mental operatioiis 
on them : " re" by obaerration, 
'* mente" by contemplation. Hiia 
Aph. haa been uaually spoiled in 
tranBlations. HaUam haa gi¥e& it 
correctly, lit. Eur. M nipnL, 

4 Thifl feeblenesB, arising fiom 
want of inBtrumental aids, ia tieated 
of more at length in the Preface. 
In fact tbese firBt few AphoriamB 
paBB over rouch the same ground. 
The objectB of all InBtruments are 
twofold, positive and negative, to 
incite, or to regtdate. The ist Book 
of the Nov. Org. being the " Fbtb 
operis deatruenB" is almost entirely 
r^nil&tivc, pointB ont enora, and 
removBB them; " Intellectui cavet" 
The 2nd Book iB constructive; "la- 
tellectui Buggerit." An analogooB 
Organon, Bacon bolda, (1. 127), 
might be applied to other Bubjecta, 
and BO in Morala our ApparatnB 
(Education, Law, &c.) are properly 
intended to regulate the AppettteB 
and Feelings, and to Btimulate tbe 
Intellectual part of man. So too 
in PoliticB. For the way in which 
Bacon regarda the Nov. Org. aa in- 
8trumental« cf. 1. 127. II. 52. 



LIB. I. 2—5. 9 

IIL 
Scientia et potentia humana in idem coincidunt^ 
quia ignoratio causse destituit effectum. Natura enim 
non nisi parendo vincitur^: et quod in contemplatione 
instar causse est, id in operatione instar regulse est. 

IV. 
Ad opera nil aliud potest bomo, quam ut corpora 
naturalia admoveat et amoveat: reliqua natura intus 
transigit l 

Solent se immiscere naturae (quoad opera) mechani- 



^ " In idem coincidunt" as far 
as man'8 intentional production is 
concemed. For this union of man^B 
knowledge and power, cf. II. 3. 
" £z formarum inventione sequitur 
oontemplatio vera, et operatio li- 
bera.'* And we have an example 
of it in the Definition of Heat in 
the " Fir«t Vintage," II. 20. 

• Cf. 1. 129. "The powers which 
act in the processe^s of Nature and 
in those of Art are precisely the 
same, and are only directed in the 
latter case by the intention of man 
towards particular objects." Play- 
fair, Disa. iii. in the Preliminary 
Yol. Encyd. Brit. p. 459. 

7 Cf. de Augm. Sc. II. a. " Thie 
certain truth ehould be tboroughly 
settled in the minds of men, that 
artificiala differ not from natural in 
form and eseence, but in the effi- 
dent oniy : for man hath no power 
over Nature save only in her mo- 
tion ; i. e. to mingle or put together 
natural bodtes, and to separate or 
put them asunder : wherefore where 
there is appoaition and separation 
of bodies natural, conjoining (as 
they term it) active with paasive, 
man may do all things: this not 
done, he can do nothing." And 



Playfair (ubi 8upr.) " In Art, man 
does nothing more than bring things 
nearer to one another, or carry them 
farther off; the rest is performed 
by Nature, and on most occaaions 
by meane of which we are quite ig- 
norant." 

^ As to the Mechanician, the 
Mathematictan and the Physician, 
Bacon'8 remarks were being falei- 
fied at the very time he wrote. — 
Mechanics had produced fly-clocks, 
telescopes, and other useful con- 
trivances. — Matbematics boasted of 
Kepler and Galileo ; and the disco- 
veries of Harvey and Gilbert were 
opening out a new world for Medical 
research. But Bacon could scarcdy 
have discemed all this, and his jea- 
lousy of his contemporaries (cf. I. 
54) would scarcdy have allowed 
him to acknowledge their worth. 
Besides this he was utterly ignorant 
of Mathematics (see Hallam Lit. 
Eur. vol. II, iii. 3. § 78). Alchemy 
was certainly thoroughly empirical 
and faulty ; for " at this time Che- 
mistry seemed to have an dective 
attraction for everything that was 
absurd and unfounded." (Playfair.) 
And Magic, wbich still exerted great 
influence, was as bad. Sir T. Browne 
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cus, mathematicus, medicus» alchemista, et magus ; sed 
omues (ut nunc sunt res) conatu levi, successu tenui. 

VL 

Insanum quiddam esset» et iu se contrarium, existi- 
mare ea, quse adhuc nunquam facta sunt, fieri posse, 
uisi per modos adhuc nunquam tentatos. 

VII. 

Generationes mentis et manus numeros» admodum 

videntur in libris et opificiis. Sed omnis ista varietas 

sita est in subtilitate eximia, et derivationibus panca- 

rum rerum, quae innotuerunt; non in numero axio- 

matum ^. 

VIII. 

Etiam opera, quae jam inventa sunt, casui debentur 

et experientise, magis quam scientiis ^^ : scientise enim, 

quas nunc habemus, nihil aliud sunt quam quaedam 



ReL Med. i. 31. gives some account 
of it ; which is worth conBuIting as 
it gives the viewe of a Phyeician and 
contemporary of Bacon. Cf.alsoDe 
Augm. Sc. iii. 5. and Adv. of Leam- 
ing Bk. ii. Mechanica, Alchemy 
and Magic, are treated of more at 
length infra 1. 85. Baoon'8 remarks 
are however true enough of the ordi- 
nary state of theee eubjects in his day. 
* Cf. Adv. of Leaming, Bk. i. 
on ContentiouB Leaming, also infr. 
1. 85. 106. There is a tendency here 
too (which runs throughout Bacon^e 
writing8)tounderrate. Mauricesays 
of him that '* one of his chief faults 
was his finiling in the leverence due 
to his g^t predeceBSors ;*' and thie 
will appear more as we go on. Here 
he seems to ignore the growth of the 
Fine Arts, Architecture and Paint-. 
ing especially. But these he may 
posaibly have passed by intention- 
ally as having little to do (though 



could this be tme?) with that 
" TVuth and Utility" he was aiming 
at. It is remarkable that in Aph. 85 
he takee no notice of the Flne Aits, 
even under the head of " Artes Li- 
beralee." But theu, one might say, 
what else was to be expected from 
one who (De Augm. iv.) can dast 
Painting and Music among k)w 
" Artea Voluptuari»." See HaUam 
Lit. Eur. IL iii. i. § 48. 

For the term Aziom aee Appen- 
diz A. 

^^ This was in Bacon'8 day for 
the most part trae of Phyaics, 
though not at all so of either Ma- 
thematics or the Fine Arta. And 
Bacon profestes here to be treating 
(it is presumed) of the whok ciicle 
of Human Knowledge. 

For rvx'1 and ifinfipia and their 
difference from and connection with 
imarrifiTi 8ee Ariatotle Eth.Nic. vi.4. 
Metaph. 1. 1. 
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concinnationes rerum antea inventarum ; non modi in- 
veniendi, aut designationes noYorum operum. 

IX. 
Gausa vero et radix fere omnium malorum in scien- 

tiis ea una est ; quod dum mentis humanse vires falso 

miramnr et extollimus, vera ejus auxilia non quse- 

ramus. 

X. 

Subtilitas naturae subtilitatem sensus et intellectus 

multis partibus superat^^ ; ut pulchrse illae meditationes 

et speculationes humanse et causationes, res malesana 

aint, nisi quod non adsit qui advertat. 

XI. 

Sicut scientise, quse nunc habentur, inutiles sunt ad 

inventionem operum ; ita et logica, quae nunc habetur, 
inutilis est ad inventionem scientiarum ^^. 

XII. 

Logica, quse in usu est, ad errores (qui in notionibus 

vulgaribus fundantur) stabiliendos et figendos valet, 

potius quam ad inquisitionem veritatis ; ut magis dam- 

nosa sit, quam utilis ^\ 

XIII. 

SjIIogismus ad principia scientiarum non adhibetur, 

ad media axiomata frustra adhibetur, cum sit subtilitati 



>i Thia Bubdlty of Nature Bacon 
fleemed to think woold be laid bare 
by the investigation of Lateni Pra- 
eeu and Stmeture and by the dis- 
coYery of Forms^ in Bk. II. His 
langoage is yery like that of Aristo- 
tle here, and in fleveral other placea. 
See Ariflt. Metaph. Bk. A the leBS. i. 
"tirms m ical rrjt x^'*'^'^^^ oiknis 
Karii. dvo rpAmvf, ovk i¥ rois irpayfM- 
trw, aXX' fV ^fU¥ r6 atrtov avrrjs, 
*Qairtp yap koi rit r&v wKTtpihw 
ifipara wp^ r6 ^ryyof tlx^i ro pxff 



ripMpaif, ovTM Kol r^r iiiuTipas ^ft^r 
6 povs irp6s rit rj fPvati ^a^tp&frara 
wdvrcop. 

i^ For the old Bystem of Logic 
see Appendix B. Gf. II. 52, and 
that part of the ** Distributio" whioh 
ifl prefized to thia edition, and refera 
to the Nov. Org. 

i^ What 18 wanted is not power 
of drawing Inferences from given 
Principles, but of discovering Prin- 
ciples themselvea. 
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naturse louge impar. Assensum itaque constringit, non 

res. 

XIV. 

Syllogismus ex propositionibus constat, propositiones 

ex verbis, verba notionum tesserae sunt^^. Itaque si 

notiones ipsae (id quod basis rei est) confusse sint, et 

temere a rebus abstractse ; nihil in iis, quse superstruun- 

tur, est firmitudinis. Itaque spes est una in inductione 

vera ^^. 

XV. 

In notionibus nil sani est, nec in logicis, nec in pby- 
sicis: uon substantiOj non qualitas, a^ere, pati^ ipsum 
esse^ bonse notiones sunt ; multo minus grave^ leve, den- 
sum^ tenue, humidum^ siccum^ generatiOj corruptio, attra- 
here^ fugare^ elementum, materia^ forma^ et id genus ; 
sed omnes phantasticse et male termiuatae. 

XVI. 
Notiones infimarum specierum, hominis, canis, co- 
lumbcB^ et prehensionum immediatarum sensus, calidij 
frigidif aibi^ nigri^ non fallunt magnopere; quse tamen 
ipsse a fluxu materiae et commissione rerum quandoque 
confunduntur ; reliquse omnes (quibus homines hacte- 
nus usi sunt) aberrationes sunt, nec debitis modis a 
rebus abstraetse et exeitata;. 



14 Words are sjnnbolB of coDcep- 
tions, and how far do they reacl 
upon men'8 minds, and become the 
caoses of conceptions ? If our con- 
ceptions be definite and wrong, the 
syllogism only leads ns the farther 
astray; if indefinite and vague, the 
syllogism falls under M. l\irgot's 
censure ((Euvres, tom. iii. p. 68, 
quoted by Stewart on the Human 
Mind, vol. II. ch. iii. § a) : Tout 
l'artifice de ce calcul ing^meux, dont 
Aristote nous a donn^ les r^gles, 
tout Tart du syUogisme est fond^ 



sur Fusage des mots dans le m^ne 
sens ; Temploi d'nn m6me mot dans 
deuz sens difft^rens fiiit de tout rai- 
sonnement un sophisme; et ce genre 
de sophisroe, peut-toe le plus com- 
mun de tous, est une des souroes les 
plus ordinaires de nos erreun." But 
they who write of the syllogism by 
and in iteelf of course ought to cat 
oflT all connection betw^een it and 
matter. But for all this see Appen- 
dizB. 

i^ First mention of Iftdmeiion. 
Treated of fully in 1. 104. 105. 
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XVII. 
Nec minor est libido et aberratio in constituendis 
axiomatibns, quam in notionibus abstrabendis ; idque 
in ipsis principiis, quae ab inductione Tulgari pendent. 
At multo major est in axiomatibus, et propositionibus 
inferioribus, quse educit syllogismus. 

XVIII. 

Quae adhuc inventa sunt in scientiis, ea bujusmodi 

sunt, ut notionibus vulgaribus fere subjaceant : ut vero 
ad interiora et remotiora naturae penetretury necesse 
est ut tam notiones quam axiomata magis certa et 
munita via a rebus abstrahantury atque omnino melior 
et certior intellectus adoperatio in usum veniat. 

XIX. 

Duae viae sunt, atque esse possunt, ad inquirendam 

et inveniendam veritatem. Altera a sensu et particu- 

laribus advolat ad axiomata maxime generalia, atque 

ex iis principiis eorumque immota veritate judicat et 

invenit axiomata media; atque hsec via in usu est^^. 

Altera a sensu et particularibus excitat axiomata» 

ascendendo continenter et gTadatim, ut ultimo loco 

perveniatur ad maxime geueralia; quae via vera est, 

sed iutentata. 

XX. 

Eandem iugreditur viam (priorem scilicet) intellectus 

sibi permissuR, quam iacit ex orcline dialecticae. Gestit 

enim mens exsilire ad magis generalia, ut acquiescat '^; 



>^ Cf. I. 22. and 104. Tbe con- 
tnat between the two is drawn out 
in the latter of these Aphorisms. 

17 <« nt acqniescat." This yearn* 
ing after an hnarrffui, a something 
definite and oondaeive in which to 
rat, a ahrinking from the indefinite, 
and prayer for a rule, may be coanted 



as one of the Instincts of Human 
Nature. It shews itself in Morals, 
Politics, Religion, as much aa in 
other subjects. It arises in great 
part from our fear of our own Re- 
aponaibility, and of the duty of 
judging for ourselves. It leads in 
Physics to hasty dogmatic generali- 
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et po8t parvam moram fastidit experientiam : sed haec 
mala demum aucta sunt a dialectica ob pompas dispu- 
tationum ^. 

XXI. 

Intellectus sibi pennissus» in ingenio sobrio et pa- 
tiente et gravi, (prsesertim si a doctrinis receptis non 
impediatur,) tentat uonnihil illam alteram viam, qu« 
recta est, sed exiguo profectu; cum intellectus, nisi 
regatur et juvetur, res insequalis sit, et onmino inhabilis 
ad superandam rerum obscuritatem . 

XXII. 

Utraque via orditur a sensu et particularibus, et ac- 

quiescit lu maxime generalibus: sed immensum quid- 

dam discrepant ; cum altera perstringat tantum expe- 

rientiam et particularia cursim; altera in iis rite et 

ordine versetur: altera rursus jam a principio consti- 

tuat generalia quaedam abstracta et inutilia; altera 

gradatim exsurgat ad ea quae revera naturae sunt no- 

tiora ^^. 

XXIII. 

Non leve quiddam interest inter humanse mentis 

idola^, et divinae mentis ideas^^ ; hoc est, inter placita 



sationSj such as thoee of the Neptu- 
nian and Vulcanian theonea in the 
earlier Histoiy of Geology. The 
weariness of suBpended judgment — 
being too the weariness of thought 
— leads UB into grave errora. No- 
thing 60 much ehewB that Man'8 
real good does not lie in 3t»pia, but 
in the mond world of actions and 
feelings. 

18 '' Poropae disputationum.'* 
Scholastic and formal Diacussions 
upon given TheeeB, relice of which 
still survive. 

!• "NatursB noUora." Anstotle'» 
^vcr»! (atrk&t) yiwpifA^tpa. Cf. the 
part of the " Diatributio" given 



above : " qus rebus haereant in me- 
dullis." These will be the " divin« 
mentis ide»" of the next Aphorism, 
which seem also to be the ForiM, 
of which we shall hear much pre- 
aently. 

^ Idola. EtdvXa, phantoma or 
spectres, not '* idols" in our Benae : 
"images" aa bearing both senses per- 
hapB comes near the meaning. Hal- 
lam, lit. of Europe, Part III, Chap. 
iii. § 60, attacks the translation IdoUj 
which Playfair had sanctioned in the 
DiBsert. (Encyd. Brit. p. 455.) *' thc 
felse divinitieB to which the mind 
had Bo long been accustomed to 
bow." In the Advancement of 
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quiedam inaniay et veras signaturas atque impressiones 
factas in creaturis, prout inveniuntur. 

XXIV. 
NuIIo modo fieri potest, ut axiomata per argumenta- 

tionem ^ constituta ad inventionem novorum operum 

valeant; quia subtilitas naturee subtilitatem argumen- 

tandi multis partibus superat. Sed axiomata, a par- 

ticularibus rite et ordine abstracta, nova particularia 

rursus facile indicant et designant; itaque scientias 

reddunt activas. 

XXV. 

Axiomata, quse in usu sunt, ex tenui et manipulari 

experientia ^9 et paucis particularibus, quse ut pluri- 



Learniiig Bacon himself calls them 
(Pickering^s ed. p. 193. 195) " Fal- 
lacies" or " False Appearancea." 
From his love for pregnant words, 
we might have thought, but for his 
own Engliah terms, that he meant 
" falae Gods ;" but it seems pretty 
clear that he meana Phantoms, espe- 
cially aa he refers to Flato'8 cave in 
the Advancement, where the cap- 
tives saw only shadows, and heard 
bat the echo of voices. The English 
word Idol once bore the sense of 
tVUtikov; but as it does not now, 
and as there is nothing to shew that 
tbe notion of Falae Goda was in 
Bacon'8 mind, it will be best to 
translate " Phantoms" or " Appear- 
ances." 

31 " Divinse mentis ides." This 
language is directly borrowed irom 
Plato. Bttt that Bacon did not mean 
what Plato is ordinarily supposed to 
mean by his tdccu is clear from the 
whole account of Form in Bk. II. 
and espedally fipom II. 17. " non 
inteltigantur ea, que dicimus, de 
Formis et Ideis abstractis, ut in 
materia non determinatis, aut male 



determinatis." He evidently here 
alludes to Aristotle'8 distinction be- 
tween fcdi; ;(o»pi{rra and ax»piaTa 
(Met. xii. 4), and holds that as God 
is Author of the Universe He has 
made all tbings according to the 
" Pattems in the Divine Mind/' 
(whatsoever may be hidden under 
the phrase :) but that it would be 
futile for Man to endeavour to con- 
template any thing abstracted from, 
and out of its connexion with, the ma- 
terial world. It would be premature 
to discuss the Baconian Form here. 
It will come up again : cf. I. 66. 75. 
124. II. I — 20. De Augm. Sc. V. 4. 
Adv. of Learning, p. 55, 139 (Pick- 
ering's ed.) See also D. Stewart» 
Philosophy of the Human Mind, 
ch. iv. § 6. 

^ By controversy only, without 
appeal to facts. The Schoolmen 
substituted their universe of con- 
ceptions for that of things; but 
made little progress in real know- 
ledge. The subtilty of even the 
Imagination is far below the subtilty 
of facts. Cf. 1. 10. 

^ '* An experience scanty and in 
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mum occurruut, fluxere; et sunt fere ad mensnmm 

eorum facta et extensa : ut nil mirum sit, si ad no^a 

particularia non ducant. Quod si forte instantia aii- 

qua, non prius animadversa aut cognita, se offisrat, 

axioma distinctione aliqua frivola salvatur, ubi emen- 

dari ipsum verius foret. 

XXVI. 
Rationem humanam, qua utimur ad naturam, antici' 

pationes^ natura, (quia res temeraria est et praema- 

tura); at illam rationem quse debitis modis elicitur a 

rebus, interpretationem naturte^ docendi gratia, Tocare 

consuevimus. 

XXVII. 

Anticipationes satis firmas sunt ad consensum ; quan- 

doquidem, si homines etiam insanirent ad unum roo- 

dum et conformiter, illi satis bene inter se congruere 

possent ^. 

XXVIII. 

Quin longe validiores sunt ad subeundum assensum 

anticipationes, quam interpretationes ; quia ex paucis 

collectae, iisque maxime quae familiariter occurrunt, in- 

tellectum statim perstringunt^, et phantasiam implent; 

ubi contra, interpretationes^ ex rebus admodum variis 

et multum distantibus sparsim collectae, intellectum 



handluk;*' or it may refer to the 
** nuda manus'* of I. 2, and to the 
want of Instrumental aids. These 
Azioms Bacon says in I. 7. are few 
in number; eked out by endless 
subdivinons, distinctions, and appli- 
cationH. Cf. I. 85. 

M Thoogh perhapa he would not 
have allowed i^ there is acondemna- 
tion of the older method in the very 
name ** Antkipationes.'* And most 
of Bacon'8 professions of peaceful- 
ness have in them a tinge of Irony. 

2» lliis would seem to be leveUed 



agatnst the argument from univenal 
consent, which would be used against 
the new s^rstem. Cf. I. 77. Bacon 
probably alludes to Horacey Serm. 
II. 3. 4O9 &c. 

^ Cf. Adv. of Leaming, p. 51, 
where speaking of a parallel evil to 
this, (vis. that of those wbo look at 
all things from the onesided point 
of view which some favourite study 
gives them,) Bacon quotes Arisiods 
with approbation : *' Qui respi* 
ciunt ad pauca, de facili pionun- 
tiant." 
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snbito percutere non possunt ; ut necesse sit eas, quoad 
opiniones duras et absonas, fere instar mysteriorum 
fidei videri. 

XXIX. 
In scientiis, c|use in opinionibus et placitis^ fundatae 

sunt, bonus est usus anticipationum et dialecticae; 
quando opus est assensum subjugare, non res ^. 

XXX. 

Non, si omnia omnium setatum ingenia coierint, et 

labores contulerint et transmiserint, progressus magnus 
fieri poterit in scientiis per anticipationes : quia errores 
radicales, et in prima digestione mentis, ab excellentia 
functionum et remediorum sequentium non curantur. 

XXXI. 

Frustra magnum expectatur augmentum in seientiis 

ex superinductione et insitione novomm super vetera ; 
sed instauratio facienda est ab imis fundamentis, nisi 
libeat perpetuo circumvolvi in orbem, cum exili et 
quasi contemnendo progressu^. 

XXXII. 
Antiquis auctoribus suus constat honos, atque adeo 

omnibus^; quia non ingeniorum aut iacultatum indu- 



27 "placita,'*arbitrary view8,with- 
out foundation except in the mind 
of him who holds them; the Ari- 
stotelian B^a-ts. 

^ This " eubjugation of assent" 
is the part of those who are content 
to use the " subtilitas Intellectus," 
without troubling themselves about 
the " subtilitas rerum." 

29 If the system be thoroughly bad, 
no patching will avail. llie more, 
too, it is used, the farther wrong it 
wiU lead ; or at any rate, it will, at 
the best, cany us round and round 
in a circle^ without real progress. 



Bacon seems here to allude to 
Matth. ix. 16. " No man putteth a 
piece of new cloth unto an old gar- 
ment, &c." 

30 Cf. Preface : " non ingenio- 
rum, &c." He declares farther on 
that the new Method does not exalt 
but level intellects : cf. Infr. 1. 122. 
Though, for the sake of obtaining a 
hearing, he is willing there should 
be two " doctrinarum emanationes" 
— two systems going on side by 
side; yet he fully believed that his 
own must soon put an end to the 
other, as indeed it has done. 
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citur comparatio, sed vice ; uosque non judicis, sed indi- 
cis^^ personam sustinemus. 

XXXIII. 
Nullum (dicendum enim est aperte) recte fieri potest 

judicium nec de via nostra, nec de iis quse secundum 

eam inveuta sunt, per anticipationes^ (rationem scilicet 

quce in usu est) quia non postulandum est ut ejus rei 

judicio stetur, quae ipsa in judicium vocatur. 

XXXIV. 
Neque etiam tradendi aut explicandi ea, quse addu- 

cimus, facilis est ratio ; quia, quae in se nova sunt, iii- 

telligentur tameu ex analogia veterum ^. 

XXXV. 

Dixit Borgia^ de expeditione Gallorum in Italiam, 

eos venisse cum creta in manibus, ut diversoria nota- 
rent, non cum armis, ut perrumperent '"^. Itidem et 



f» 



si This use of index, " gmdt, 
leads one to think the Indicia of the 
title must be " the opening out of a 
ncw way." 

83 The ancient system and way of 
thought would be certainly brought 
to bear unfavourably on his : there- 
fore he sets to work to oppose this, 
and at the same time to apologiee 
for the difficulty of this his work : 
cf. Preface ad fin. " Ex analogia 
veterum :" Man, as he lives in the 
midst of relations, subject to all 
the influences of what Butler callB 
" continuous analogies," can vcry 
rarely grasp any truth or principle 
ahsoUUely: he needs illustration and 
connection to make it intelligible to 
him. 

w This Borgia was Alexander VI, 
and the expedition of the French 
that under Char]esVIII,which over- 
ran Italy in (ive months. A.D.1494. 

^ Bacon alludes to this in the 



Adv. of Leamiug (p. 152) : "I hke 
better that entry of Truth which 
cometh peaceably with chalk to 
mark up those minds which are 
capable to lodge and harbour it, 
than that which cometh witb pug- 
nacity and contention." He has 
also quoted it in the De Augmentis. 
For he was peculiarly given to re- 
peat his favourite illustrations ; and 
in this his mind seems to have been 
somewhat like Golendge'8. He was 
peculiarly free from all disputa- 
tious humours, and despised rather 
than attacked those whose know- 
ledge was cast in a scholastic mould, 
or whose minds were unfit to re- 
ceivebisdoctrines. Macaulay(Essay 
on Bacon) says, " he never engaged 
in controvertiy ; nay, we cannot re- 
coUect, in all his philosophical works, 
a single passage of a controversial 
character." The man whose genius 
led him so clearly to discem resem- 
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nostra ratio est ; ut doctrina nostra animos idoneos et 
capaces subintret : confutationum enim nullus est usus, 
ubi de principiis et ipsis notionibus, atque etiam de 
formis demonstrationum dissentimus ^. 

XXXVL 

Restat vero nobis modus tradendi unus et simplex, 

ut homines ad ipsa particularia et eorum series et ordi- 

nes adducamus ; et ut illi rursus imperent sibi ad tem- 

pus abnegationem notionum, et cum rebus ipsis con- 

suescere incipiant. 

XXXVIL 
Ratio eorum, qui acatalepsiam ^ tenuerunt, et via 

nostra, initiis suis quodammodo consentiunt ; exitu im- 

mensum disjunguntur et opponuntur. IUi enim nihil 

sciri posse simpliciter asserunt ; nos, non multum sciri 

posse in natura, ea, quie nunc in usu est, via : verum 

illi exinde auctoritatem sensus et intellectus destruunt; 

nos auxilia iisdem excogitamus et subministramus. 

XXXVIIL 

Idola et notiones falsse, quse intellectum humanum 

jam occuparunt, atque in eo alte ha^rent» non solum 



blances rather than differences (cf. 
I. 55.) was not fit for a controyer- 
8ialist. HeloTedtodiscoverrelations 
and connections hetween things, (of 
this his often fanciful metaphors and 
similes are aigns,) not to attack 
othera, or to mark off lines of dis- 
tinction. Cf. infr. Aph. laS. 

•* They who differ on first prin- 
ciples cannot argue — a thing which 
many Torget who diapute withont 
looking into the full depth of their 
difference from others. 

^ He translates " Acatalepsia*' in 
the Advancement of Leaming, hy 
" Incomprehensihleness." But this 
word (hesides its unwieldiness) does 
not convey the exact sense to our 



ears. The word oocurs in Cic. ad 
Att. ziii. 19. It wou]d properly 
be applied to the Academics who 
denied the possibility of all know- 
ledge (nil sciri posse) rather than 
to the Sceptics, who, according to 
Sextus Emp., neither asserted nor 
denied, but doubted. The word for 
Scepticism is tiroxff. The Sceptics 
did not fall into the snare of " dog- 
matising unbelief " as the later Aca- 
demy did : cf. I. 67, where Bacon 
confounds Pyrrho with the New Aca- 
demy. And it may be added, that 
practically people refuse to distin- 
guish between the Academy and the 
Sceptics, classing both under the 
latter name. 

C 2 
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mentes hominum ita obsident, ut veritati aditus diffici- 
lis pateat ; sed etiam dato et concesso aditu, illa rursufi 
in ipsa instauratione scientiarum occurrent, et molesta 
erunt; nisi homines pnemoniti adversus ea se» quan- 
tum fieri potest, muniant*'^. 

XXXIX. 

Quatuor sunt genera idolorum^ quae mentes humanas 

obsident. lis (docendi gratia) nomina imposuimus ; ut 
primum genus» idola tnbus; secundum» idola specus; 
tertium, idolafori; quartum» idola theatri, vocentur. 

XL. 

Excitatio notionum et axiomatum per inductumem 

veram est certe proprium remedium ad idola arcenda 
et summovenda; sed tamen indicatio idolorum magni 
est usus. Doctrina enim de idoUs similiter se habet 
ad interpretationem naturce^ sicut doctrina de sophisticis 
elenchis ad dialecticam vulgarem ^. 

XLL 

Idola'^ tribus sunt fundata in ipsa natura humana. 



^ It is worthy of notice that 
Friar Bacon has pointed out the 
causes of error aa clearly as hia 
illustrious aucceesor and namesake 
haa done, in the Opus Majus, cap. i. 
" Quattuor vero sunt maxima com- 
prehendenda veritatis offendicula, 
quie omnem quemcunque sapientem 
impedhmt: (i) fragilis et indignse 
auctoritatis ezemplum : (2) consue- 
tudinis diutumitas (3) vulgi aensua 
imperitus: (4) proprise ignorantise 
occultatio cum ostentatione sapien- 
tiae apparentis. Nam uhi hsc domi- 
nantur, nuUa ratio movet, nuUum 
ju8 judicat, nulla lex ligat, fas lo- 
cum non hahet; naturs dictamen 
perit; facies rerum mutatur, ordo 
confimditur, vitium praevalet, virtua 
exstinguitur, falsitas regnat, veritas 
exsufflatur." 



38 As the Soph. El. attacked cer- 
tain quihbles, and cleared the way 
for Dialectica, by getting rid of am- 
biguities, &c., ao thia part of the 
Nov. Org. ia intended to dear away 
certain prejudicea and preoccupa- 
tions of men'8 roinds, so aa to make 
way for the declaration of ihe tnie 
Method. 

^ Idola, Reference may be made, 
for a view of the way in which olher 
writers treat the Phantoms of the 
mind, to D. Stewart'8 Philosophy of 
the Uuman Mind. part II. ch. iii. 
aect. a: see also the Port Royal 
Logic, chapter on " Det sophiames 
d'amour-propre, d'inter6t, et de paa- 
aion ;" and Sir J. Herachers Dia- 
courae on the Study of Nat. Pbil. 

♦ 68-73- 
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atque in ipsa tribu seu gente hominum^. Falso enim 
asseritur, sensum humanum esse mensuram rerum ; 
quin contra, omnes perceptiones, tam sensus quam 
mentisy sunt ex analogia hominis, non ex analogia uni- 
versi*^ Estque intellectus humanus instar specuK 
insequalis ad radios rerum, qui suam naturam naturae 
rerum immiscet, eamque distorquet et inficit. 

XLII. 

Idola specus sunt idola hominis individui ^. Habet 

enim unusquisque (prseter aberrationes naturse humanse 
iu genere) specum sive cavemam quandam individuam, 
quae lumen naturae frangit et corrumpit; vel propter 
naturam cujusque propriam et singularem ; vel propter 



^ The Idola Tribus are " those 
general prejudicee which arise from 
the infirrnity of Human Nature it- 
self." For even the old axiom 6 
natri doK€t, rovr ^hai fJMfitv (Ar. 
Eth. X. 3.) must he taken with 
limitation. It affords a presump- 
tion of truth in all cases; in some 
(thofle in which all mankind may 
&irly be supposed able to judge» as 
in aome Moral questions) it gives a 
Moral certainty. But still man is in 
no aense perfect or travTcttv fUrpov, 
and if left to himself generates a 
multitude of errors. Cf. Adv. of 
Leaming, p. 195 (Pickering). 

41 *« Ex analogia hominis &c.** We 
are wont to refer all our perceptions 
to man as their measure; and re- 
gard them with relation to him (as 
people do when they argue much 
from Flnal Causes), and not in their 
relation to the Universe of which 
they form parts. In this recall of 
Man from himself to the world» 
Bacon shews a spirit very unlike 
that of the " Positive" school, who 
have claimed him as one of them- 
selves. 



^ The IdokL Specus, Those pre- 
judices which are peculiar to indi- 
viduals, beside and beyond those 
common to Human Nature. Theaa 
are, (i) those which arise from dif- 
ferences of temperament, (3) those 
due to education, (3) to the pursuit 
of particular studies, (4) to difier- 
ences in the temporary condition of 
each man*s mind. 

Tbere are some good remarks in 
D. Stewart'8 Phil. of the Human 
Mind, vol. I. Introd. ii. § 1. on those 
" Idola" which are connected with 
Education, cf. also the De Augm. 
Sc. V. 4. 

The name Specus was suggested 
by Phfcto's Cave, as we see by refer- 
ence to the Advancement of Leam- 
ing, p. 194, where Bacon speaks of 
" that feigned supposition that Plato 
maketh of the Cave." (Plato, Rep. 
vii. I.) But the parallel does not by 
any means hold throughout. The 
Cave of Plato contains aU men who 
do not attain to the knowledge of 
Ideal Truths; and would in fact 
include all the " Idola." Bacon 
caUs these " Idola Specus;" else- 
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ediicationeih et conversationein cum aliis; vel propter 
lectionem librorum» et auctoritates eorum quos quisque 
colit et miratur ; vel propter differentias impressionum, 
prout occurrunt in animo prseoccupato et prsedisposito, 
aut in animo aoquo et sedato, vel ejusmodi : ut plane 
spiritus humanus (prout disponitur in hominibus sin- 
gulis) sit res varia, et omnino perturbata, et quasi 
fortuita. Uude bene Heraclitus^, homines scientias 
quaerere in rainoribus mundis, et non in majoro sive 
communi. 

XLIII. 
Sunt etiam idola tanquam ex contractu et societate 
liumani generis ad invicem, quae idola fori^ propter 
honiinum commercium et consortium, appellamus^. 



where ** each maii'8 particular D»- Arc, are some fine lines by Cole- 
raon, or aeducing familiar spirit.*' ridge npon this thougbt of the 
In the I8t ed. of Southey^s Joan of Cave, 

" We in this low world 
Placed with our backs to bright Reality, 
That we may leam with young unwonted ken 
Things from their sbadows. Know thyaelf my Soul ! 
ConfirmM thy atrength, thy piniona fledged for flight, 
Burstiiig this ahell, and leaving nezt thy nest, 
Soon upward soaring 8halt thou fix intense 
Thine eaglet eye on Heaven'8 etemal Sun !" 



^ Heraclitus 'the obscure' flourish- 
ed about B.C. 500. He waa an Ephe- 
sian, and so ia ustiaUy classed with the 
lonians, thougb his viewa were more 
like those of the Eleatic school. He 
made Fire the first ground of things ; 
declared that there waa no atability 
in nature ; and worked in with this 
contempt of the evidences of the 
senaes a contempt of man (oxXoXot- 
^opos:), of which the saying here re- 
ferred to is an instance. Tbe senti- 
ment that the Macrocosm might be 
fully leamt from the Microcosm wa8 
a favouritc with Paracelsus. 
+* Idola Fort\ Prejudices spring- 



ing from the fiiulty use of language 
in our intercourae with one another. 
(Worda, the " notionum tesaen;/' 
being analogoua to money in the 
market-place.) We have already 
touched on langtuge» 1. 14, and its 
reaction on thought. The &ulty xm 
of terma ia the greatest difficnlty in 
aU investigations. Mathematics and 
Chemietry have made tbeir progrees 
by building up a new nomendature. 
It is a question how far Bacon is 
right in retaining the language of 
the Ancients out of a love of peace. 
From a dread of this Idolon, meo 
have thought of eatablishing an en- 



LIB. I. 43, 44. 28 

Honiiues enim per sermones sociantur; at verba ex 
captu vulgi imponuntur. Itaque mala et inepta verbo- 
rum impositio miris modis intellectum obsidet Neque 
definitiones aut explicationes» quibus homines docti se 
munire et vindicare in nonnullis consueverunt, rem 
ullo modo restituunt. Sed verba plane vim faciunt 
intellectui, et omnia turbant ; et homines ad inanes et 
innumeras controversias et commenta deducunt. 

XLIV. 
Sunt denique idolay quse immigrarunt in animos ho- 
minum ex diversis dogmatibus pbilosophiarum, ac etiam 
ex perversis legibus demonstrationum ; quse idola thea- 
tri nominamus^; quia quot philosophiae receptae aut 
inventae sunt, tot fabulas productas et actas censemus, 
quae mundos effecerunt fictitios et scenicos. Neque 
de his quse jam habentur, aut etiam de veteribus phi- 
losophiis et sectis tantum loquimur, cum complures 
aliae ejusmodi fabulae componi et concinnari possint; 
quandoquidem errorum prorsus diversorum causse sint 
nihilominus fere communes. Neque rursus de philo- 
sophiis universalibus tantum hoc intelligimus, sed etiam 
de principiis et axiomatibus compluribus scientiarum, 
quae ex traditione et fide et neglectu invaluenint. 



tirely new Philosophical and Uni- 
rerakl Language. For men ever 
vitiate their conceptionB by the in- 
troduction of relative or analogous 
notions ; and it was hoped the new 
Language might obviate this. The 
subject is treated at length in D. 
Stewart'8 Phil. of the Hnman Mind, 
part I. ch. iv. sect. 4, 5, and Note L 
on Leibnitz : cf. also the Introd. to 
the same work, part IL sect. 2 (§ 2), 
where he quotes Lavoisier on Che- 
mistry and Algebra. Iht latter of 
these affbrds a striking illustration 



of the difference between Philosophj 
with and witbout a language of its 
own. Algebra never made progreas 
till after Vieta introduced symbols 
into it, and then it ahot forwards 
directly. Cf. also Advancement of 
Learuing, p. 196. 

^ Idola Theatri. The prejudices 
arising from the different systems of 
Philosophy, and the faulty methods 
of Demonstration in vogue. This 
head, which brings Bacon to tho 
edge of controversy, will be treated 
of at greater length hereaftec 
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Venim de singulis istis generibus idolorumy fusius et 

distinctius dicendum est, ut intellectui humano cautum 

sit. 

XLV. 
Intellectus humanus ex proprietate sua facile suppo- 

nit majorem ordinem et sequalitatem in rebus, quam 

invenit^^: et cum multa sint in natura monodica, et 

plena imparitatis, tamen affingit parallela, et correspon- 

dentia, et relativa, quae non sunt. Hinc commenta 

illa, in ccelestibus omnia move7'i per circulos perfectos^ 

lineis spiralibus et draconibus^ (nisi nomine tenus) 

prorsus rejectis. Hinc elementum ignis cum orbe 

suo ^ introductum est ad constituendum quatemionem 



^ Playfair (EncycL Brit. I. Dia- 
sert. iii. p. 455) calls this head of 
" Idola Tribus," " the Spirit of 
System," arising from man^s innate 
yearning after something definite, 
and after parallela and relations. 
Thifi Bprings from oar deaire for 
rest; (cf. I. 20.) In the Adv. of 
Learning (p. 194) Bacon uses the 
same language as he does here, 
adding the beautifiil iUustration 
from the disorder of the stars in the 
firmament. 

^ " Dracones" Bacon himself 
englishea by " Eccentrics" in the 
Adv. of Leaming: (cf. Milton'8 Par. 
Lo8t, viii. 79 — 84, and v. 620-— 624.) 
He knew nothing of Astronomy, 



and doubtless would look with at 
little favour on Kepkr'8 laws, aa 
on the " commenta" of the older 
Mathematicians. But though his 
illustration is not happy, hia prin- 
ciple is just; a remark whidi 
would hold good of a latge part of 
the Nov. Org. " linee spirales et 
dracones" havc given place to the 
simple and beautiful Lawa of the 
motion of the planetary Bodies; bot 
Bacon'8 waming against a love of 
uniformity must be repeated against 
all hasty generalisers. 

^ The Ancients made of the Ele- 
ments four Orbs, concentric ; Earik 
in the centre; then fVaier; then Jtr; 
and lasUy Fire : as Milton writes ; 



" Air, and ye elements, the eldest birth 
Of Nature's womb, that in quatemion run 
Perpetual circle, multiform ; and miz 
And nouriah all things." Par. Lost, v. 180. 



And the " decupla proportio exces- 
sus" was a doctrine of R. Fludd'8 
(an English Physician cotemporary 
with Bacon). Vhe notion was that 
the Density of Earth is to that of 
Water as 10 is to i : so too that 
of Water to that of Air, and that of 



Air to that of Flre. 

It is scarcely necessary to add 
that (except for purposes of Poetry) 
the four Elements have disappeared 
under the hands of the Chemists. 
This whole subject trenches on tha 
" Idola ITieatri." 
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cum reliquis tribus, qua? subjiciuntur sensui. Etiam 
elementis (quae vocant) imponitur ad placitum decupla 
proportio excessus in raritate ad invicem ; et hujus- 
roodi somnia. Neque vanitas ista tantum valet in dog- 
matibus» verum etiam in notiouibus simplicibus. 

XLVI. 

Intellectus humanus in iis quae semel placuerunt» 

(aut quia recepta sunt et credita, aut quia delectant) 
alia etiam omnia trahit ad suffragationem et consensum 
cum illis : et licet major sit instantiarum vis et copia, 
quae occurrunt in con^rarium ; tamen eas aut non 
observat, aut contemnit, aut distinguendo summovet 
et rejicity non sine magno et pemicioso praejudicio, quo 
prioribus illis syllepsibus auctoritas maneat inviolata^^. 
Itaque recte respondit ille ^, qui, cum suspensa tabula 
in templo ei monstraretur eorura, qui vota solverant, 
quod naufragii periculo elapsi sint, atque interrogando 
premeretur, anne tum quidem Deorum numen agnosce- 
ret, qusesivit denuo, At ubi sunt illi depicti qui post 
vota nuncupata perierint f Eadem ratio est fere omnis 
superstitionis ^^ ut in astrologicis, in somniis, ominibus, 
nemesibus, et hujusmodi ; in quibus homines delectati 
hujusmodi vanitatibus advertunt eventus, ubi implen- 
tur; ast ubi fallunt, licet multo frequentius, tamen 



^ This diBingeiiuous behaviour is 
a» common in Philosoph^r as in life: 
and 80 this also trencbea on the 
" Idola Theatri." 

M Diagoras the Atheist. Ari- 
Btoph. Ran. 330. : cf. also Cic. de 
Nat. Deor. iii. 37, where this anec- 
dote is related. Religion euffers 
mo8t from the false ground taken 
by ite Bupporters. And so such an 
appeal to tbe Atheiet failed. The 
error lay in that feebleness of faith 
among the Ancients, which led men 



to neglect the Truth that God does 
not grant every prayer; that He 
often aote rightly for us, when we 
pray wrongly for oureelves. 

^i Superstition, arising from a 
wrong view (i) of God'8 govem- 
ment, (3) of the Constitution of 
Nature as His work. The subject 
ie treated at greater length infr. I. 
65. and 89. 

For the question of Bacon*8 belief, 
80 violently impugned by Le Maistre 
and others, see Appendu C. 
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negligunt et prsetereant ^. At longe subtilius serpit 
hoc malum^in philosopbiis et scientiis ; in qnibus qaod 
semel placuit, reliqua (licet multo firmiora et potiora) 
inficit, et in ordinem redigit. Quinetiam licet abfae- 
rit ea, quam diximus, delectatio et vanitas, is tamen 
humano intellectui error est proprius et perpetuus, at 
magis moveatur et excitetur aflSrmativis, quam nega- 
tivis; cum rite et ordine sequum se utrique pnebere 
debeat ; quin contra, in omni axiomate vero constita- 
endoy major est vis instantise negativse. 

XLVII. 
Intellectus humanus illis, quse simul et subito men- 

tem ferire et subire possunt, maxime movetur ; a qui- 

bus phantasia^ impleri et inflari consuevit: reliqua 

vero modo quodam, licet imperceptibili» ita se habere 

fingit et supponit, quomodo se habent pauca illa quibus 

mens obsidetur; ad illum vero transcursum ad instan- 

tias remotas et heterogeneas, per quas axiomata tan- 

quam igne probantur^, tardus omnino intellectus est. 



^3 Instances of this popolw dda- 
sion are innumerable. It aiises 
partly from our iinwiUingness to 
reconaider a verdict (the love of 
Rest noticed above); partly from 
oar being (it would eeem) leas able 
to register and notice the negatire 
than the positive. There is lees that 
one can take hold of in it. 

» " Phantasia." The influence of 
the Imagination on the Judgment 
mu8t differ in each temperament, 
though all persons feel it to soroe 
eztent. It dso afiects the Will, and 
hae great weight on Happiness, but 
this aXXi;^ &p ttff (Tferij^ttf. The 
operation of the Affections on our 
Judgraent — often of our Instincts — 
will be akin to this. A man who 
has once sulTered a shock of any 



kind alwaya feels it when similar 
cases occur, though he maj knov 
that there is no danger; and Ima- 
gination acting on these rapid snd 
strong impressions does not aDow 
Reason to pronounce calmly and 
deliberately. Nine tenths of num- 
kind (and Aristotle would tell us sll 
women without ezcepUon) act more 
from impulses of Imagination and 
feeling, than from Judgment. Then 
why do we so much foiget the edu- 
cation — ^the right curbing, and gnr- 
ing proper objects to the Imagina- 
tion ? It stands between our Monl 
and our Intellectual nature : it ei- 
eits an untold influence on botb, 
and can both incresse our happiness 
and adom our knowledge. 
M This is the " exoeptio qu» pro- 
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et iubabilis, nisi hoc illi per duras leges et violentum 
imperium imponatur. 

XLVIII. 
Gliscit intellectus humanus, neque eonsistere aut 
acquiescere potis est, sed ulterius petit^; at frustra. 
Itaque incogitabile est ut sit aliquid extremum aut 
extimum mundi, sed semper quasi necessario occurrit 
ut sit aliquid ulterius. Neque rursus cogitari potest 
quomodo aeternitas defluxerit ad hunc diem^; cum 
distinctio illa, quae recipi consuevit, quod sit infinitum a 
parte ante, et a parte post, nullo modo constare possit; 
quia inde sequeretur, quod sit unum infinitum alio 
infinito majus^^, atque ut consumatur infinitum, et 
vergat ad finitum. Similis est subtilitas de lineis sem- 



bat regulan)»" tbe picking out such 
iostances as will thoroughly test the 
validity of the general rule laid down. 
These are cases of ^kkoyri, such as 
we have in Bk. II. 21 — 53. 

^ A fact in Human Nature which 
is used as an evidence of our Immor- 
tality. This desire is both for the 
mfinite and the infinitesimalf and so 
Bacon speaks of "linee semper divi- 
sibiles." In these matters the Reason 
of Man penetrates but little farther 
than his senaes can lead him ; and at 
the end he has nothing that he can 
say except "Omnia ezeunt in Myste* 
rium." By a ayvnboiical system we 
can calculate and arrange beyond 
the possible Umits of sense : but it 
is by no means clear that we are 
not therein only getting at so many 
more expressions of our Ignorance. 
The " Calculus," which Bacon'8 
mind was clearly quite ready to ac- 
cept, and of which many things in 
his whtings were prophetica],teaches 
U8 the symbolical relations of " Or- 
ders of Infinities and of Infinitesi- 
mals:" it can do but little more. 



See Pnce on the Infinites. Calc. f 1 1« 
103, and 158 — 160; Mill's Logic, 
Bk. II. chap. V. § 6; and Kant, 
Critik der reinen Vemunft, Pref. to 
and edition. 

^ Cf. Mansers Pamphlet on Eter- 
nity, p. 8, where the distinction be- 
tween Etemity regarded as *' un- 
limited duration" (i. e. an incom- 
prchensible length of Time), and as 
" consciousness out of duration" 
(i. e. entirely disconnected from 
Time) is drawn out. Bacon says 
that (aa far as Man's Reason may 
affirm any thing as to such points) 
it is impossible to conceive time 
finite and the infinite as going on 
together ; a fact which is otherwise 
expressed in that Law of the Calcu- 
lus, which states " that a finite 
quantity added to or taken from an 
infinite does not affect it." 

^^ This is correct enough abso- 
lutely, but for certain purposes we 
have been obliged to consider "or- 
ders" of Infinity. These may hold 
with respect to us, but not to the 
Universe. 
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per divisibilibus, ex impotentia cogitationis. At majore 
cum pemicie intervenit haec impotentia mentis in in- 
ventione causarum : nam cum maxime universalia in 
natura positiva esse debeant» quemadmodum inveniDn- 
tur^, neque sunt revera causabilia; tamen intellectus 
humanus, nescius acquiescere, adhuc appetit notiora. 
Tum vero, ad ulteriora tendens, ad proximiora recidit» 
videlicet ad causas finales, quse sunt plane ex natura 
homiuis, potius quam universi ^**^ : atque ex hoc fonte 
philosophiam miris modis corruperunt. Est autem 
aeque imperiti et leviter philosophantis» in maxime uni- 
versalibus causam requirere, ac in subordinatis et sub- 
altemis causam non desiderare. 

XLIX. 

Intellectus humanus luminis sicci non est ; sed reci- 
pit infusionem a voluntate et aflTectibus®; id quod 



M AIl things " quemadmodum 
inyeniuntur," i. e. in their real ex- 
istence, are positive. The " Nega« 
tive" refers to our method of ap- 
proximating to a conception of them. 
** The more universal, the more 
poritive." This may be: yet the 
more univeraal things are, the more 
we are driven to consider them by 
means of negatives. If taken strictly 
this passage must refer to the Deity, 
who alone ie " non-causabilis." Ba- 
con, I think, means by it the fiFBt 
principles of Nature. And hia mean- 
ing will be best illustrated by a pas- 
sage from D. Stewart'8 Phil. of the 
Human Mind, Introd. i. '* In the 
investigation of Physical Laws it is 
well known that our enquiries must 
always terminate in some general 
fact, of which no account can be 
given but that such is the constitu- 
tion of Nature ;" e. g. such as the 
Law of Gravitation. 



^ Final Causes depend on our 
conceptions rather than on tbe Na- 
ture of Things; on our arbitrery 
tnppositions as to the Intentions of 
Nature. They are attacked again 
Bk. II. a : to which place the rnder 
is referred. 

^ Spinosa attacked this notion as 
giving a wrong view of the origin 
of evil. It is borrowed from ^ 
Heraclitan aSjri ^x^ apltmf, He 
connected the Moral and Phy- 
sical by it Bacon refers to this 
also in the Adv. of Leaming, p. 12, 
where he quotes Heraclitus by name. 
He seems here to ho}d to the Ari- 
stotelian notion of the perfection of 
the pure Intellect — the avrtj did- 
poia of Eth. vi. 3. Bat can one 
affirm that, if free firom Affections, 
the Intellect would of itaelf discem 
unerringly the True from the Falee. 
Is there not an Intellectual as well 
as a Moral dimneas? or does ths 
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generat ad quod vult scientias: quod enim mavult 

homo verum esse, id potius credit^. Rejicit itaque 

difficilia, ob inquirendi iropatientiam ; sobria, quia coar- 

ctant spem ; altiora naturse, propter superstitionem ; 

lumen experientiae, propter arrogantiam et fastum» ne 

videatur mens versari in vilibus et fluxis; paradoxa^, 

propter opinionem vulgi ; denique innumeris modis, 

iisque interdum iroperceptibilibus, affectus intellectum 

imbuit et inficit. 

L. 

At longe maximum impedimentum et aberratio in- 

tellectus humani provenit a stupore et incompetentia 

et fallaciis sensuum ^^ ; ut ea, quse sensum feriunt» illis» 

qus sensum immediate non feriunt, licet potioribus, 

prseponderent. Itaque contemplatio fere desinit cum 

aspectu ; adeo ut rerum invisibilium exigua aut nulla 

sit observatio. Itaque omnis operatio spirituum^ in 



» 



" depravation of Man'8 Nature 
sbew itself only in the lower part of 
us, and not in the higher ? 

In the " Ck>g:itata et Tisa*' Bacon 
speaks of an " Opinio humida*^ 

^i From Demosth. 01. iii. t yhp 
ficvkerai rovff tKaaros ol§Tai, 

^ Tbe greatestTruths which have 
shone on the world hare come first 
before the opinion of the Vulgar as 
Paradozes. 

^ The infirmity of the aenses was 
the Eleatic thesifl, and a knowledge 
of their enrora led to Bp. Berkeley'B 
views. 

^ We here get upon Scbolastic 
language. " Spiritus" was a term 
by wbich men covered their igno- 
ranoe of the Processes of Nature. 
One cannot wonder that with all 
bis dislike of the Schoolmen Bacon 
made uae of their language. For 
bis object was not to make a new 
nomenckiture ; and so he took sucb 



terms as he found in general use. 
And one may also believe that see- 
ing sometbing unezplained in the 
Proceaaes of Nature he waa willing 
to acquiesce (having no better views 
to put forward) in the language and 
theories of the Schoolmen. Locke, 
after him, made use of similar terms. 
" If on 8ome occasions Bacon aa- 
sumes the eziatence of Anitnal Spi^ 
nts, as the medium of communica- 
tion between Soul and Body, it 
must be remembered, tbat this was 
then the universal belief of the 
Leamed, and that it was at a much 
later period not less confidently 
avowed by Locke. Nor ought it to 
be overlooked (I mention it to the 
credit of both Authors) that in such 
instancea the fact is commonly so 
Btated as to render it easy for the 
reader to detach it from theTheory." 
D. Stewart'8 Encycl. Brit. vol. I. 
Diss. i. p. 33. 
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corporibus tangibilibus inclusorum latet, et homiDes 
fugit. Omiiis etiam subtilior meta-schematismus in 
partibus rerum crassiorum (quam vulgo alterationem 
vocant, cum sit revera latio per minima^) latet simi- 
liter : et tamen nisi duo ista, quse diximus, explorata 
fuerint et in lucem producta, nihil magni fieri potest 
in natura quoad opera. Rursus ipsa natura aeris com- 
munis et corporum omnium, quse aerem tenuitate 
superant, (qusB plurima sunt) fere incognita est ^. Sen- 
sus enim per se res infirma est, et aberrans: neque 
organa ad amplificandos sensus aut acuendos multum 
valent; sed omnis verior interpretatio natur» confici- 
tur per instantias, et experimenta idonea et apposita; 
ubi sensus de experimento tantum, experimentum de 
natura et re ipsa judicat. 

LI. 
Intellectus humanus fertur ad abstracta propter na- 
turam propriam; atque ea, quse fluxa sunt, fingit esse 
constantia. Melius autem est naturam secare, quam 
abstrahere; id quod Democriti schola fecit, quse magis 
penetravit in naturam, quam reliquae^. Materia potius 
considerari debet, et ejus schematismi, et meta-scbe- 



This Aphorism contaioB the gemi 
of those in Bk. II. (3 — 7.), which 
describe Latent Process and Struc- 
ture. 

•* ** Latio per minima." ITie 
language afterwarda uaed in the 
Calculus. 

M Here ia a longing after Modem 
Chemiatry, whose grand discoyeriea 
Bacon would have bo rejoiced to 
see — " quae aerem tenuitate supe- 
rant" — such as various gaaes, elec- 
tricity, light, &c. 

^ DemocrituB of Abdera flou- 
rished at the time of the Peloponne- 
sian War (B. C. 431). His achool 



would be, I Buppoae, Leudppus 
alone. Bacon in his liking for the 
Philosophers before Plato evidentlf 
overrates their value. He seems to 
think that Democritus with his 
Atoms made more way into the 
knowledge of Things than the dog- 
matic Philosophera who " abstract- 
ed" instead of " dissecting" nature. 
He thought that the Atomic syBtem 
approached more nearly to a disco- 
very of structure and cfaange of 
Btracture. That however he did not 
entirely approve of them is visibk 
from infra 1. 57. 
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matismi» atque actus purus ®, et lex actus sive motus ; 
formse enim comnienta animi humani sunt, nisi libeat 
leges illas actus fonnas appellare ®. 

LII. 

Hujusmodi itaque sunt idola^ quse vocamus idola tri- 

bus ; quae ortum habent ant ex sequalitate substantis 
spiritus humani; aut ex prseoccupatione ejus; aut ab 
angustiis ejus; aut ab inquieto motu ejus; aut ab 
infusione affectuum ; aut ab incompetentia sensuum ; 
aut ab impressionis modo. 

LIII. 
Idola specus ortum habent ex propria cujusque natura 

et animi et corporis; atque etiam ex educatione, et 

consuetudine» et fortuitis. Quod genus, licet sit varium 

et multiplex, tamen ea proponemus, in quibus maxima 

cautio est, quaeque plurimum valent ad polluendum 

intellectum, ne sit purus. 

LIV. 

Adamant homines scientias et contemplationes par- 

ticulares; aut quia auctores et inventores se earum 
credunt ; aut quia plurimum in illis operae posuerunt, 
iisque maxime assueverunt. Hujusmodi vero homines. 



^ " ActU8 punu." Action or pro- 
gresB of any body regarded in and 
by itself, as if one should watch the 
growth of a plant. In all this one 
seeti how Bacon hated the old Di- 
ehotomies, and longed for the Analy- 
m of Modem ChemiBtry : for tMs 
i« what 18 meant by " naturam se- 
care." 

^ FortfUB or " legea actus:" cf. 
II. I, &c., and Adv. of Leaming, 
p. 139. For " Law8 of Nature" see 
MiU'8 Logic, Bk. III. ch. iv. Theee 
are not " Forma" in the Baconian 
sense, but only the uniformities 
which exist among natural Pheno- 



mena (in other words the results of 
Induction staled summarily) when 
reduced to their Bimplest expres- 
eion. Thu8 the Law of Gravity, 
that " Force variee inversely as the 

8quare of the Distance" (F^tT^)» 

is a statement of Fact, not a *' Formal 
Cause." But whether by " Legea 
Actue" Bacon meant Laws of Na- 
ture is not quite clear. What he 
oppoBCB is clear enough, the Platonic 
X<opiaTa €idfff the Architypal Forms 
independent of Matter. Cf. D.Stew- 
art'8 Phil. of Human Mind, part II. 
ch. ii. § 4. 
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si ad philoBophiam et contemplationes universales ae 
contulerint, illas ex prioribus phantasiis detorquent, et 
corrumpunt; id quod maxime conspicuum cemitnr in 
Aristotele» qui naturalem suam philosophiam logicae 
suse prorsus mancipavit, ut eam fere inutilem et con- 
tentiosam reddiderit^. Chemicorum autem genus^, 
ex paucis experimentis fomacis, philosophiam constitu- 
erunt phantasticam, et ad pauca spectantem: quinetiam 
Gilbertus^^, postquam in contemplationibus maguetis se 
laboriosissime exercuisset, confiuxit statim philosophiam 
consentaneam rei apud ipsum prsepollenti. 

LV. 

Maximum et velut radicale discrimen ingeniorum, 
quoad philosophiam et scientias, illud est; quod alia 
ingenia sint fortiora et aptiora ad notandas rerum 



70 For Bacon's opinionB as to 
Aristotle see I. 63, where the sub- 
ject comes properly before him un- 
der the " Idola Tbeatri." Here it 
18 out of place; and we notice on 
aeveral occasions that Bacon'6 love 
of iUustration &c. haa led him to 
pas6 the limita he has set to him- 
self. 

71 The Cheroists of Bacon'8 day 
were thoroughly empiric (cf. 1. 64), 
for, aa Playfair saya (Encyclop. 
Brit. I. p. 453), " Chemistry in thia 
Btate might be said to have an Elec^ 
tive Attraction for all that was roost 
absurd and extravagant in the other 
parts of knowledge." 

72 Gilbert, court Phyeician to Eli- 
zabeth and James I, is always treated 
badly by Bacon. He ever asserted 
the great advantage of experiment 
over a priori philosophy; and is 
accordingly put by Bacon among 
" Empirics." He was a strong sup- 
porter of the Copemican system, 



and 60 far was in advance of Bacon. 
Hi6 fault was (if it waB one) that he 
attached himself too much to one 
subject (Magnetism), and was in- 
clined to expect too great resnlts 
from it. Hallam says of him, tbat 
he, in a Latin Treatise on the Mag- 
net, " coUected all the knowledge 
which others had possesaed on the 
subject, and became also at once 
the father of experimental Phikso- 
phy in this Island." His viewB are 
stiU held to be sound. Sarpi said 
that he and Vieta the Algebraist 
were the only two original writers 
of his day. Hallam, Lit. of Europe, 
vol. II. part ii. ch. 7. § 21. Bacon 
often refers to him: cf. I. 64. 70: 
II> 35; Adv. of Learning, p. 51. 
He allows him qualified praise in 
the 3rd Book of the De Augm. Sc. 
Galileo, in his ^rd Dialogne, dis- 
cusses his system with great respect; 
contrasting very favourably with Ba- 
con'8 almost personal abuse. 
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diflferentias; alia, ad notandas rerum similitudines ^. 

Ligenia enim constantia et acuta figere contemplar 

tiones, et morari, et haarere in omni subtilitate differen- 

tiarum possunt: ingenia autem sublimia et discurBiya 

etiam tenuissimas et catholicas rerum simiiitudines et 

agnoscunt et componunt : utrumque autem ingenium 

facUe labitur in excessum, prensando aut gradus rerum, 

aut umbras. 

LVL 

Reperiuntur ingenia alia in admirationem antiquita- 

tiSy alia in amorem et amplexum novitatis effiisa^^; 

pauca vero ejus temperamenti sunt, ut modum tenere 

possint, quin aut quae recte posita sunt ab antiquis 

convellant, aut ea contemnant quae recte afferuntur a 

novis. Hoc vero magno scientiarum et philosophiae 

detrimento fit, quum studia potius sint antiquitatis et 

novitatia, quam judicia : veritas autem non a felicitate 



^ See on this HaUam^B lit. of 
Eur. Tol. II. part lii. ch. iii. § 76. 
The highest mindB have hoth cha- 
ncteriatics. ''And/' as Hallam 
addsy ** the inductive method is at 
<Hice the beet ezerciae of both^ and 
the beet eafeguard against the ex- 
ceaaeB of either.'' Baoon^ he holdsj 
waa more fond of reeemblances than 
differencee. He ehews thie in his 
Metaphore. " This is the caae with 
men of a aanguine temper^ warm 
fuxy, and brilliant wit." lu fact 
GoiiuB beet seeB reeemblances. 



Subtilty differences. See Macau- 
hiy'8 Essay on fiacon. The " know- 
ledge of Difierences" ia the peculiar 
work of the Intellect. This is Bha- 
dowed by the Chschead-witsen of 
the Anglo-Saxone. 

74 Sie Adv. of Leaming, p. 47, 
and infra 1. 84. This attachment to 
particular perioda is akin to the pre- 
oocupationof theFeelingB. (Cf.8upr. 
1. 49. ) Those who love Autiquity for 
itB own sake are led to it either by 
the iad that— 



*' The past must ever win 
A brightnesB from ita being iar, 
And orb into the perfect Star 
We Baw not while we moved therein." Tennyson In Mem. 



or by a natund instinct which hails 
antiquitiea aa bo many threadB 
whidi connect ub with our Anoea- 
ton. The absorbing love of Novdty 
18 a Ranlt of that desiie for esdte- 



ment and stimuluB which is natural 
to U8, and which wiihin bouDds pro- 
duces much gaod, but which, if auf- 
fered to rule ub, muet deatroy all 
soundnesB of judgment. 

D 
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temporis alicujus, quae res vttria est; sed a latniiie 
natune et experientide, quod aeternum est, peteoda est. 
Itaque abneganda snnt ista studia; et Tidendnm, ne 
intellectus ab illis ad consensum abripiatur. 

LVII. 

Contemplationes naturae et corporum in simplicitate 

sua intellectum frangunt et comminuunt; contempla- 

tiones vero natarae et corporum in compositione et con- 

figuratione sua intellectum stupefaciunt et solTunt^. 

Id optime cemitur in schola Leucippi et Democriti ^, 

coUata cum reliquis philosophiis. Hla enim ita yer- 

satur in particulis rerum, ut fabricas fere negligat; 

reliquae autem ita fabricas intuentur attonitse, ut ad 

simplicitatem naturse non penetrent : itaque altemandae 

sunt contemplationes istae, et vicissim sumendae; ut 

intellectus reddatur simul penetrans et capax ; et eri- 

tentur ea, quae diximus, incommoda, atque idola ex iis 

provenientia. 

LVIII. 
Talis itaque esto pradentia contemplativa in arcendis 

et summovendis idolis specus; quae aut ex pnedomi- 

nantia, aut ex excessu compositionis et diyisionis, ant 

ex studiis erga tempora, aut ex objectis largis et minu- 

tiSy maxime ortum habeut. Generaliter autem pro 

suspecto habendum unicuique reram naturam contem- 

planti quicquid intellectum suum potissimum capit et 

detinet^^; tantoque major adhibenda in hujusmodi 

^^ Thifl " fallacy" arises from Leucippus and Democritiia in iUt- 

contemplatioii, as Bacon aaya (infr. ter^s Hist. of Anct. PhiL fik. ri. 

1. 58), oi " objecta larga et minuta," ch. 3. 

rather than oi things as they are — ^ This is the same nile dnt 



IdeaHim, and Atomiat apecnktiona. meets us in Moral difficultiea alsot 

^ These were the Atomiets (cf. Smwtcy dc Sti wp6t A mi oMi ma- 

I. 51}, who atood over againet the ra^po/ ^<r/A<y dt roMtrum 

Flatoniflta who '* lahricafl intnentur V iavnvt a^cXKciy dcc. Ar. Eth. 11. 

attoniti." There ia a chapter on iz. 4. 
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pladtk est cautio, ut intellectus seryetur aequus et 
purus. 

LIX. 

At idola fari ^ omnium moleBtifisima sunt ; quae ex 
foedere yerborum et nominum se inginuarunt in intel- 
lectum. Credunt enim homines, rationem suam verbis 
imperare. Sed fit etiam ut verba vim suam super in- 
tellectum retorqueant et reflectant ; quod philosophiam 
et scientias reddidit sophisticas et inactivas. Verba 
autem plerunque ex captu vulgi induntur, atque per 
lineas» yulgari intellectui maxime conspicuas, res se- 
cant ^. Quum autem intellectus acutior, aut observar 
tio diligentior, eas lineas transferre velit, ut illae sint 
magis secundum naturam ; verba obstrepunt ^. Unde 
fity ut magnse et solennes disputationes hominum docto- 
rum saepe in controversias circa verba et nomina desi- 
nant; a quibus (ex more et prudentia mathematico- 
rum) incipere consultius foret, easque per definitiones 
in ordinem redigere. Quse tamen definitiones, in natu- 



78 In the Encyd. Brit. vol. I. 
p. 34. Dugald Stewart 8^78 that 
tluB Afdiorism maj be considered as 
the Text of by fiir the most valu- 
aUe part of Locke'B Eaaay — ^that 
which relates to the imperfections 
and abuae of wcMrda. He also refera 
the reader to Memoirs by M. Prevoat 
and M. D^gerando on " Signa con- 
sidered in their connextion with the 
Intellectaal Operations :** (cf. also 
eupra, I. 44.) See Locke on the 
HumanUndentanding^Bk.iii.ch. 10. 
The fetters of language are one of 
the penaltiee of eocial life, and of 
onr dmmesB of Isnowledge. People 
Btick to an anBoitable word, as they 
do to a fooliBh aitiele of dreaa, from 
mere ouatom; and the multitade, 
who do not ^nk, aze content with 
the fimUf oonceptionB ; bo (e. g.) to 



moBt people " Sunrise" and '* Sun- 
set" seem conect enough. 

79 To these " linee" Aristotle 
appeals, when he uses the argument 
fi language and derivations in hia 
Moral TreatiseB, and there he ia 
proximately right; for there the 
ordinary moral aenBe of man im- 
preflBes itaelf on language^ and it 
ifl fair to treat words as (nffuta of 
thingB. But in PhyBics it is not bo ; 
and the *' lineae" aie made more for 
distinctneBB and convenience than 
for Truth. In Bacon^B daya too 
theae hnea were read«ed donbly 
clear and untrue by the diakctieal 
ByBtem of looking at things. 

M " Verba obstiepant," Words 
proteBt ThiB iB the difficulty of a 
new nomenclature in an old Science. 
In a new subject it makea no matter. 

D 2 
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ralibus et materiatisy huic malo mederi non possont; 
quoniam et ipsae definitiones ex yerbis constant» et 
▼erba gignunt verba^^ : adeo ut necesse sit ad instan- 
tias particulares, earumque series et ordines recorrere ; 
ut mox dicemus, quum ad modum et rationem oonsti- 
tuendi notiones et axiomata deventum fiierit ^. 

LX. 

Idola^ qu» per verba intellectui imponuntur, duorum 

generum sunt ; aut enim sunt rerum nomina, qus non 
sunt^» (quemadmodum enim sunt res, quse nomine 
carent» per inobseryationem ; ita sunt et nomina, quie 
carent rebus, per suppositionem phantasticam) aut sunt 
nomina rerum, quse sunt, sed confusa et male termi- 
nata, et temere et inaequaliter a rebus abstracta. Pri- 
oris generis sunt, fortuna ^, primum mobile ^, planeta- 
rum orbes^, elementum ignis^, et hujusmodi com- 



81 Such as the definitioiis of Plea- 
sure, Sensation^ WiSi, in whieh we 
are often deceived ** specie verho- 
mm/' while reaUy we are no nearer 
knowledge than hefore. 

^ So we muBt hetake omvelves 
to tme Induction. As the Indis- 
tinctneas of Terma and ConoeptionB 
react on each other, our only remedy 
iB to hring them to hear on one 
another^ and to correct one another 
hy a continual appeal to facts. 

^ Theee two Idola which words 



impoBe on the InteUect are^ 

1. AetmLl Error in apprehenaony 
when we imagine wehave oonceptioDs 
of things wldch have no eziatenoe. 

2. Indistmctneu of apprehenaion. 
M " Fortune.'' " Chamee is hnt 

the pseudonyme of God for thoae 
particukr cases which he doea noi 
choose to suhscrihe openly wilh Iub 
own eign-manual;" i. e. under tbe 
name of rvx*7 we indude aU thiogi 
which foUow a kw at pieaent hiddoi 
from UB. So writes Metaataao : 



....'' U etemo giro^ 
Che semhra caso, ed ^ saper profondo. 



» Prinmm mobOe. " This firat 
mover, in Ptolemy'8 Astronomy, waa 
a suppoaed immenae aphere or hol- 
low glohe, which induded within it 
all ^e apheree, or Orba of the pla- 
nets and fixed Btars, and tumed 
itself and aU these round the earth 
in twenty-four hourB.'' Account of 



the Nov. Oig. in the lihrary of 
Useful Knowledge, p. 23. 

^ Theae Orbee were suppoeed to 
he actual cryatal aphereB (cf. II. 46), 
in which the Btara were set, and be- 
yond thoae of the PlanetB was one» 
caUed the Cmkmi SteUaimm, on ^i^uGh 
the fixed atara were aU fiaatened ; 



'«The fized Btara, fixed in their orb that flies." P^. Loet» v. 176. 
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menta, quae a vanis et falsis theoriis ortnm habent. 
Atqne hoc genns idolorum facilins ejicitnr, qnia per 
constantem abnegationem et antiquationem theoriarum 
exterminari possunt. 

At alterum genus perplexum est, et alte hserens; 
quod ex mala et imperita abstractione excitatur. Ex- 
empli gratia, accipiatur aliquod verbum, {hutnidumy si 
placet) et videamus quomodo sibi constent, quse per 
hoc yerbnm significantur : et invenietur verbum istud, 
humidum^ nihil aliud qnam nota confiisa diversamm 
actionum, qusB nullam constantiam aut reductionem 
patiuntur. Significat enim et qnod circa aliud corpus 
lacile se circumfundit ; et quod in se est indetermina- 
bile, nec consistere potest ; et quod facile cedit undi- 
qne; et quod facile se dividit et dispergit; et quod 
fecile se unit et colligit; et quod facile fluit et in 
motu ponitur; et quod alteri corpori facile adhseret, 
idque madefacit ; et quod facile reducitur in liquidum, 
sive colliquatur, cum antea consisteret. Itaque quum 
ad hujas nomim*s prsedicationem et impositionem ven- 
tum sit; si alia accipias, flamma humida est; si alia 
accipias, aer humidus non est ; si alia, pulvis minutus 
humidus est; si alia, vitrum humidum est: ut facile 
appareat istam notionem ex aqua tantum, et commnni- 
bus et vulgaribus liquoribus, absque ulla debita verifi- 
catione, temere abstractam esse. 

In verbis autem gradus sunt quidam pravitatis et 
erroris. Minus vitiosum genus est nominum substan- 
tise alicnjus, prsBsertim specierum infimarum, et bene 
deductarum; (nam notio cretae, luti, bona; terrse, 
mala:) vitiosius genus est actionum, ut generare^ cor' 
rumperej alterare: vitiosissimum qualitatum, (exceptis 
objectis sensns immediatis) ut gravisy lems^ tenuisj densiy 

^ *' Elementum ignis :" cf. supr. 1. 45. 
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&c. et tamen in omnibos istis fieri non potest^ qnin 
sint aliie notiones aliis panlo meliores, prout in senamn 
bumanum incidit rerum copia ®. 

LXI. 

At idola theatri innata non eunt, nec occnlto ind- 

nuata in intellectum ; sed ex fabulis theoriarum ^, et 
perversis legibus demonstrationum, plane indita et le- 
cepta. In his autem confutationes tentare et suscipere 
consentaneum prorsus non est illis, qutt a nobis dicta 
sunt. Quum enim nec de principiis consentiamus, nec 
de demonstrationibus, tollitur omnis argrnmentatio. Id 
yeio bono fit iato, ut antiquis suus constet h<moe. 
Nihil enim illis detrahitur, quum de via omnino qu»- 
stio sit. Claudus enim (ut dicitur) in via, antevertit 
cursorem extra viam. Etiam illud manifesto liquet, 
currenti extra viam, quo habilior sit et velocior, eo 
majorem contingere aberrationem. 

Nostra vero inveniendi scientias ea est ratio, ut non 
multum ingeniorum acumini et robori relinquatur ; sed 
quse ingenia et intellectus fere exsequet^. Quemad- 
modum enim ad hoc ut linea recta fiat, aut circnlus 



tt 



Rerum copia;" i.e. aooord- 
ing to each man^s capacity for eeeing 
ftcts; i. e. according to the natural 
powen of each. 

It is poaaible, finaUy , to uae worda 
as mere Logical Symbola, and argne 
thence with perfect Logical validity; 
the formal Syllogiam cannot in any 
way teach or even teet TnUh; and 
it haa no concem with a syatem of 
Interpreting Nature. For Bacon 
aeeka to ddfine worda according to 
die Tmth of Natnre, and for thie 
the Syllogiam is of no uee. Aa to 
the Synogiam see Appendix B. 

» The deaize which Bacon haa 
ezpreaaed "ut antiquia suua conatet 
honoa" doee not hear much fruit. 



for he doee not let the Anaenti 
have much reat; nor ia he even fair 
in hia judgments of them. 

^ Thia haa noi been verified by 
the progreaa of the Phyaical Studiea. 
(Cf. infr. I. laa.) See Macan- 
lay'8 Eaaay on Bacon. One man'8 
apprehen8ion of facta, or power of 
memory, or critical fiiculty» or quick- 
neaa in generalintion, muat exceed 
anothei^s. And £ur more, one man 
paaaes another in that " Mental Ini- 
tiative/' the prerogative of 
soula, which Bacon, at timea, 
qmte to ignore. See Coleiidge^a 
TU>le-TBak, Sept. ai, 1830, aad 
Oct. 8, 1830. 
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perfectus describatur, multum est in oonstaDtia et 
exercitatione manus, si fiat ex ▼! manus propria, sin 
autem adhibeatur regula, aut circinus, parum aut nihil ; 
omnino similis est nostra ratio. Licet autem confuta» 
tionum particularinm nuUus sit usus ; de sectis tamen 
et generibus hujusmodi theoriarum nonnihil dicendum 
est; atque etiam paulo post de signis exterioribus, quod 
se male habeant; et postremo de causis tant» infelici- 
tatis, et tam diutumi et generalis in errore consensus ; 
ut ad vera minus difficilis sit aditus, et intellectus hu- 
manus volentius expurgetur, et idola dimittat. 

LXIL 

Idola iheatri^ sive theoriarum, multa sunt^ et multo 
plura esse possunt, et aliquando fortasse erunt. Nisi 
enim, per multa jam saecula, hominum ingenia circa 
religionem et theologiam occupata fuissent; atque 
etiam politiae civiles (prsesertim monarchise) ab istius- 
modi novitatibus, etiam in contemplationibus, essent 
aversae^^; ut cum periculo et detrimento fortunarum 
suarum in illas homines incumbant, non solum prsemio 
destituti, sed etiam contemptui et invidise expositi; 
complures alise proculdubio philosophiarum et theoria- 
rum sectffi, similes illis, quae magna varietate olim apud 
Grascos floruerunt, introductse fuissent. Quemadmo- 
dum enim super phfBnomena setheris plura themata coeli 
confingi possunt ; similiter, et multo magis, super pha^ 
nomena philosophise Aindari possunt et constitui varia 
dogmata. Atque hujusmodi theatri fabulae habent 
etiam illud, quod in theatro poetarum usu venit; ut 
narrationes fictse ad scenam narrationibus ex historia 

* 

'^ Jiut as even now there are had in his mind the peraecution of 
thoee found who on pdlitical grounds Galileo. 
object to edueation. Perhapa Bacon 
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veris concinniores sint et elegantiores, et quales qiiis 
magis vellet. 

In geneie autem, in materiam pbilosophiae samitor 
aut multum ex paucis, aut parum ex multis ; ut utrin- 
que philosopbia super experientise et naturalis hiBtoris 
nimis angustam basin fundata sit, atque ex paucioribus, 
quam par est, pronunciet. Rationale^ enim genos 
philoBophantium ex experientia arripiunt varia et tuI- 
garia, eaque neque certo comperta, nec diligenter exa- 
minata et pensitata; reliqua in meditatione atqae inge- 
nii agitatione ponunt. 

Est et aliud genus philosopbantium ^, qui iu paucis 
experimentis sedulo et accurate elaborarunt, atque inde 
philosophias educere et confingere ausi sunt; reliqua 
miris modis ad ea detorquentes. 

Est et tertium genus eorum^, qui theologiam et 
traditiones ex fide et veneratione immiscent; inter 
quos vanitas nonnullorum, ad petendas et derivandas 
scientias, a spiritibus scilicet et geniis» deflexit ; ita ut 
stirps errorumy et phUosophia falsc^ genere triplex sit : 
sophistica, empirica, et superstitiosa. 

LXIII. 
Primi generis exemplum in Aristotele maxime oon- 
spicuum est, qui philosophiam naturalem dialectica soa 
corrupit^; quum mundum ex categoriis eifecerit; 



^ ««Rationale;" that of thoee 
who appeal aolely to and trast in 
the Beiuon, without conaidering ita 
telationa to the extemal world, or 
oonsulting facta : cf. infr. I. 63. 

« Cf. infr. I. 64. 

M Cf. infr. I. 65. 

M Here foUows the attack on Ari- 
Btotle, which ia foreshadowed in I. 
54. What his opinion might have 
heen worth at bo tender an age, is 



not clear, but we have it from Raw- 
ley » that Bacon began to dialike Ari- 
stoUe at the age of 16: <* Not for 
the worthleseneea of the Aothory to 
whom he could ascribe all high at- 
tributee, bnt for the nnfrnitlubieai 
of the way — being a PhikMopher 
only atrong for dieputationfl and 
contentionBy but barren of tfae pro- 
duction of work ibr the Ufe «^man." 
No man who aet before himaelf thal 
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aDimffi humans» nobilissinue substantke, genus ex voci- 
bus secundie intentionis ^ tribuerit ; negotium densi et 
rari, per quod corpora subeunt majores et minores 



end whicli Bacon foHowed, could at 
any tinie like Anatotle ; at tbe time 
when he lired we nraat make all 
allowance for his dislike. Two oen- 
tnriea before, Roger Bacon, hia moet 
wiae foremnner, had written (MS. 
Cotton. 'Ht. fol. 130. cap. 8) : " Si 
habeiem potestatem enper libroe 
AristoteEi» ego fiBcerem omnia cre- 
mari; quia non eet niei temporiB 
amisaio etadere in iHia, et canaaa 
erroris» et malti^[^catio ignorantiae 
nltra id quod valeat ezplicari." The 
Schoohnen had by their " thomy 
dispntationa without fruit" applied 
the Aristotelian Logic, carried on hy 
Porphyry, to the neglect of aU ap- 
peala to hd», of all real progreea in 
knowledge; and until their whole 
ayatem waa aboliahed there waa no 
bope. AayBtemwhichaetdedtheuni- 
verae deductively fiom " ene/' which 
Avided thinga into eaaence and at- 
tribnte, which aigued on things by 
the Flgurea, must give way before 
truth could emerge. These were in- 
deed hiter applications of Aristotelian 
principlea : but Bacon strikes at the 
eource, not at the results. And 
even in Aristode's own writings we 
have more Logic than is necessary. 
Tb» Categories are an obstacle to 
Tmth ; and though we belieye that 
Aristotle meant his Logic to be in 
itadf strictly instrumental, stiU even 
the ist Analytics are fuli of dogma- 
tic applications^ and illustrations 
drawn from arbitrary axioms. The 
2nd Anal. are purposely a tnaterial 
treatisey being the application of the 
Syllogistic prooess toNecessary Mat- 
ter, and to the disoovery of ahim ; 
and here as much as any where the 
evil appears. And yet with it all 
Aristotle was aware of the necessity 



of experiment and a certain Induo- 
tion. (See Anal. Post. i. 18.) Nor 
do we think he should be so abso- 
lutely condemned as he is here. 
Personally he was a careiul observer 
of fiictSy aa weU as both a subtle 
and a deep thinker, and his Hist. 
Animal. was, whatever Bacon may 
say in its disparagement^ a hr more 
striking work and fu more truly an 
appeal to Nature, than the hasty 
and partial generalizations of the 
older Philosophers had been: and 
in his Moral and lesser treatiBes we 
discem a judicioua knowledge of 
Human Nature, snch as nothing 
but personal experienoe could ever 
have given. For a much fairer judg- 
ment on Aristotle see Herschel's 
DiscourM on Nat. Phil. part IL 
ch. 3. § loi : see also D. Stewarty 
Phil. of the Human Mind, part II. 
chap. iii. sect. 3. 

There is a yet fiercer attack on 
the andent PhilosopherB in the " Re- 
suscitatio/' under the title "de Inter- 
pretatione NatursB Sententiae XII." 
There he charges Aristotie with^ i. 
abominable sophistry, 2. usdess 
subtilty, and 3. a vile sporting with 
wofds. 

^ From the vagueness which en- 
velopes '* voces secund» intentio- 
nis" it is hard to ezplain this great 
injustice done to the Human Soul. 
Bacon probably refers to the De 
Anima II. i. § 7 and 11, where Ari- 
stotle lays it down that the soul ib an 
owrla, and ako twnktx^ui; meaning 
probably by " secund» intentionis 
voces," Terms which are of technical 
use in Philosophy. Whether this is 
the right meaning of the Phrase is 
not our question here. 
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dimeneiones sive spatia^, per frigidam distinctioneiB 
actus et potentis transegerit ; motum singulis cwpori- 
bus unicum et proprium, et, si participent ex alio mota, 
id aliunde raoveri, asseruerit; et innumera alia, pro 
arbitrio suo^ natune rerum impoeuerit: magis ubique 
sollicitus quomodo quis respondendo se explicet, et 
aliquid reddatur in verbis positivum, quam de intema 
rerum veritate ; quod etiam optime se ostendit in com- 
paratione philosophi» ejus, ad alias philosophias, quae 
apud Grsecos celebrabantur. Habent enim homoio- 
mera Anaxagorse^, atomi Leucippi et Democriti^, 
coelum et terra Parmenidis^, lis et amicitia Empedo- 
clis \ resolutio corporum in adiaphoram naturam ignis, 
et replicatio eorundem ad densum Heracliti ^, aliquid 
ex philosopho naturali ; et rerum naturam, et experi- 
entiam, et corpora sapiunt; ubi Aristotelis physica 
nihil aliud quam dialecticse voces plerunque sonet: 
quam etiam in metaphysicis sub solenniore nomine, et 
ut magis scilicet realis, non nominalis*^, retractavit 



M This distinction between Dens- 
ity and Rarity, ae relatively and not 
absolttteiy oppoaed» ia good, and 
might have been apptied with ad- 
vantage to Heat and C!old. 

^7 Anazagoraa of Clasomenfle floo- 
rished drc. B.C. 450. He held that 
before the constitution of the world 
all was in a state of mixture, con- 
abting of infinitely small parts or 
aeeds of thinga: theae are called 
Homaomeriesj though whether Ana- 
zagoraa himself used the term may 
be doubled. See Ritter, Bk. iii. 
ch. viii (note) : cf. Ariet. Met. 1. 3. 

K Lendppus and DemocrituSy of . 
8upr. I.51. 

^ Parmenidee of Elea flourished 
circ.B.C.460. He held that there are 
two dpxaii which (aee Ar. Met. 1. 5.) 



were irvp and ytj, not et U mm and 
ierra: and that these are antagoniat, 
and from them the worid ia erolvBd. 
Surely, putting on his dogmaa tfae 
most &vourable conBtructlon, we 
ahall not find mucb in them to pn- 
fer even to the Aristotelian PbyaicB. 

1 Empedodee of Agrigentum floa- 
rished drc. B.C. 480. Hebeldthat 
IfOM (Bacon'8 AwmeUia) waa tbe one 
God--4he true moving power — ^wfaik 
the actual eziating separatkmB of 
tbings ariae from ^haoord (1» ). The 
Greek tenna are dther ^iXi^n^ and 
^Eptff, or ^cXiiB and yruco^. 

3 Heraditus, cf. aupr. I. 43. 

s '' ReaUi, non nominaUs.*' The 
Metaphjrslca profeeaed to tieat of 
the abeolute nature of tbings as 
tkey are, not aa tbey are comeeieed 
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Neqne illad quenqnam moveat» quod in libris ejus De 

animalibus \ et in Probtematibus^ et in aliis suis tracta- 

tibus» Tersatio frequens sit in experimentifl. Ilie enim 

prius decreverat ; neque experientiam ad constituenda 

decreta et axiomata rite consuluit; sed poetquam pro 

arbitrio suo decreyisset, experientiam ad sua placita 

tortam circumducit» et captivam ; ut hoc etiam nomine 

magis accusandus sit, quam sectatores ejus modemi 

(scholasticorum philosophorum genus) qui experientiam 

omnino desemerunt. 

LXIV. 
At philosophiffi genus empiricum^ pladta magis de- 

formia et monstrosa educit, quam sophisticum aut ratio- 

nale genus; quia non in luce notionum vulgarium, 

(quse licet tenuis sit et superficialis, tamen est quodam- 

modo universalis, et ad multa pertinens) sed in pauco- 

nim experimentorum angustiis et obscuritate fundatum 

est. Itaque talis philosophia illis, qui in hujusmodi 

experimentis quotidie versantur, atque ex ipsis phanta- 

siam contaminarunt, probabilis yidetur, et quasi certa ; 

cseteriSy incredibilis et vana. Cujus exemplum notabile 

est in chemicis, eorumque dogmatibus; alibi autem 

vix hoc tempore invenitur, nisi forte in philosophia 

Gilberti^. Sed tamen eirca hujusmodi philosophias 

cautio nullo modo praetermittenda erat; quia mente 

jam prsevidemus et auguramur, si quando homines» no- 

stris monitis excitati, ad experientiam se serio contu- 

lerint (valere jussis doctrinis sophisticis) tum demum, 

or tstpreued m Langnage. Bacon'8 himBelf allows it no little honoar in 

objection no donbt wonld be that the AdT. of Leaming, B. i. p. 44. 

Man'8 knowledge mnst necesearily ^Thefffnrfffp/ahereattackedwould 

depend on his conoeptions. be good 80 fkr 88 it is an appeal to 



^Hieiiliff.ilfitnui/.of Aristotlewas &ct8 : bad, in that it hae no Method 

certainly a far more syetematie and and no Patience. 
satiB&ctory coOection than Bacon'8 * Gilbert of Golchester, cf. eupr. 

Sylya Sylvarum ie. And Bacon I. 54. 
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piopter pnematuram et pneproperam intellectus festi- 
nationem, et saltum, Biye irolatum ad generalia^ et 
rerum principia, fore, ut magnum ab hujusmodi phi- 
losophiis pericuhim immineat; cui malo etiam nunc 
obviam ire debemus. 

LXV. 

At corruptio philosophise ex superstitione^, et theo- 
logia admista, latius omnino patet, et plurimum mali 
infert, aut in philosophias integras, aut in earum partes. 
Humanus enim intellectus non minus impressionibus 
phantasise est obnoxius, quam impressionibus vulga- 
rium notionum. Pugnax enim genus philosoplii» et 
sophisticum illaqueat intellectum: at illud alterum 
phantasticum, et tumidum, et quasi poeticum, magis 
blanditur intellectui ^. Inest enim homini quedam in- 
tellectus ambitio, non minor quam voluntatis ; pneser- 
tim in ingeniis altis et eleyatis ^®. 

Hujus autem generis exemplum inter Grsecos illu- 



7 This apprehension is daily beiog unto GBBflar^' Scc. But cf. iofr. I. S9. 
verified in Quack Medicines, or in and Appendix C. 

the theories of Phrenology, E3ectro- * This ie levelled against the ima- 

biology, Scc. ginative writmgs of Plato, who <fia- 

It ifl an evil akin to that under liked strict Phyaica, and of whoee 

Idola Tribus, I. 45, 46. And TimKua Baoon aeems to be think- 

tluB " prsepropera feetinatio et sal- ing. The Mpjniais, and the doo- 

tus'* ahould be oompared with Ba- trine of abeolute /cfeof (if we inter- 

con'8 atatement of his own Meihod pret them rightly), roust atand in 

infra, 1. 104 — 106. the way of Bound Phyaical know- 

8 One of the passageB dted aa ledge. Their poetic value Baeon of 
proving Bacon'8 infidelity. We muat course allowed, though he qualifies 
recollect that he ts speaking of hia obaervations wiUi the epithet 
" Sdentia Hwmana,^ and that deli- ** tumidum." 



berations on the Nature of Angela ^^ Ambition " the last 

and other supra-sensible subjects of a noble soul," and this both in 

had quite vitiated the Physica of the InteUect and Will. Thatofthel?^ 

Sohouhnen. Baoon here wishee, not leads to Tyrannies ; that of the Intel- 

to thruBt out the Faith, but to keep lect to peribus ground and unbdief, 

each thing in its right place, as he or to tbat searching out of things 

shews by aUuding at the end of this unattainable, which Bacon here con- 

Aph. to Matth. xxii. 31. " Render demns. 
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cescit, procipue in Pythagora ^\ sed cum superstitione 
magis crassa et onerosa conjunctum; at periculosius 
et subtilius in Platone atque ejus schola. Inyenitur 
etiam hoc genus mali in partibus philosophiarum reli- 
quamm, introducendo formas abstractas, et causas fina- 
les, et causas primas ; omittendo ssepisaime medias, et 
hujusmodi^^. Huic autem rei summa adhibenda est 
cautio. Pessima enim res est errorum apotheosis ^, et 
pro peste inteliectus habenda est, si vanis accedat ve- 
neratio. Huic autem vanitati nonnulli ex modemis 
summa leyitate ita indulsemnt, ut in primo capitulo 
Geneseos, et in libro Job, et aliis Scripturis sacris, phi- 
losophiam naturalem fiindare conati sint ^^ ; inter vtva 
qtuerentes mortua. Tantoque magis haec vanitas inhi- 
benda venit» et coercenda, quia ex divinomm et huma- 
norum malesana admistione, non solum educitur philo- 
sophia phantafttica, sed etiam reh'gio hseretica. Itaque 



i^ Pythagoras flourished B. C. 
550; bora at Samos. Around him 
alone of Andent PhiloeopheiB ie 
thrown the miraculoue halo of a 
Saint. Both in his views and in 
hifl life the reliffioui element Btanda 
out moet prominently; and on a re- 
ligious baiBia were founded his sys- 
tems both of Morala and Pohtica. 
Cf. Ritter^s Hiat. Phil. Bk. iv. ch. i. 
and Grote^a Hist. of Greece, vol. IV. 

^^ As in the Eaaay on Superatition 
Baoon hsB, in apeaking of its cauaes, 
mentioned the taking an aim at 
Divine matters by Human; ao here 
he objects to the converae fault of 
trying to discover Human matters 
by Divine. 

is The Deification of Untruth ia 
the greatest possible injustice to- 
wards truth ; and ao towards God : 
as Bacon says elsewhere, to believe 
otherwise is to make God a lover of 
lies. 



i^ Such men would be Rob.Fludd, 
who wrote a '* Mosaic Philosophy/' 
in which he buUt a scheme of phy- 
sics on the first chapters of Genesis ; 
or Hutchinson. See Account of 
Nov. Org. in the L. U. K. p. 24. 
The modera antagomsts of Geology 
are rightly here rebuked. TheBible 
is not a work on Physical Geognosy ; 
it is intended for man's Spiritual and 
Moral wants, and is adapted to even 
the frailty of his language. We 
shall find in it no assertions con- 
trary to the traths of Phjrsics; 
though we do meet with language 
suit^d to the state of knowledge at 
ihe time of its delivery. But for 
this and Bacon's views upon this 
p(nnt see infr. I. 89. " Inter 
viva" &c. a strange and doubtful 
apphcation of St. Luke xziv. 5. Ba- 
con's love of distant resemblances 
led him to it. 
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saiutare admodum est, si mente sobria fidei tantum 

dentur quae fidei sunt ^. 

LXVL 
£t de malis auctoritatibus philoeopbiaram, quae ant 

in vulgaribus notionibus^ aut in paucis ejeperimeniiSf aut 

in superstitiane fundatae sunt, jam dictum eat. Dicra- 

dum porro est et de vitiofia materia contemplationum^^ 

prsesertim in pbilosophia naturali. Infidtur autem in- 

tellectus bumanus ex intuitu eonun» quse in artibns 

mecbanicis fiunt» in quibus corpora per compositioneB 

aut separationes ut plurimum alterantur ^^ ; ut oogitrt 

simile quiddam etiam in natura rerum universali &m, 

Unde fluxit oommentum illud elementorum» deque 

illorum concursu, ad constituenda corpora natuialia. 

Rursus^ quum bomo naturae libertatem contemplatur, 

incidit in species rerum, animalium, plantarum, mine- 

ralium; unde facile in eam labitur cogitationem, ut 

existimet esse in natura quasdam formas rerum pri- 

marias, quas natura educere molitur; atque reliquam 

varietatem ex impedimentis et aberrationibus naturs 

in opere suo conficiendo, aut ex diversarum speciemm 

conflictu ^^ et transplantatione alterius in altmam, pro- 



lA Allasion to St. Matth. zxii. at. 
BacoQ^B mind dearly ooald dia- 
pense with " MyBteries;" not deny- 
ing or diflbelieving them, but set- 
ting them aaide. In this (aa in many 
other pointa) he fonns a etrong con- 
trast to his cotemporary Sir T. 
Browne^ whoae mind eeemed actn- 
ally to require Myateriea aa a pait 
of its neoeaaary suatenanoe. Rel. 
Med. ch. iz. 

^^ Thie fanltineaa in the *' matter 
of our Gontemplationa" arisea dther 
from our detighting to watch what 
is SynthetiCy or from a love fbr 
Buch Analjrtic speculationB as to the 
" Species remm" as to lead to a 



belief in ''primary forms." The 
former leads one to dissect ** mqae 
ad atomum/' which must be pva- 
Bupposed for it: the lafclsr ints»- 
duoea " oocult propertieB" &c^ widi 
iriiich theSdiohstic physics so moc^ 
abounded : see the end of tfaia Aph. 

17 This former tendeaoy ts cansed 
by seeing an analogy between M»- 
chanical Arta, in their '* SyBthesis,'* 
and the operations of sdentific In- 
vention. Cf. D. Stewart*8 FhiL of 
the Human Mind, Introd. II. ( %, 

1« This «« conflictua*' of diflbrent 
** Fonns'' is a difficulty whioh Ari- 
Btotie in the Met. Buggests as an 
objection to the Platonic Tiews. 
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Yenire. Atque prima cogitatio qualitates primas ele- 
mentares, secunda proprietates oocultas et virtutes spe- 
dficas, nobis peperit; quarum utraque pertinet ad 
inania contemplationum compendia, in quibus acqui- 
escit animus, et a solidioribus avertitur. At medici, 
in secnndis rerum qualitatibus et operationibus» attra- 
hendi, repellendi, attenuandi, inspissandi ^^ dilatandi, 
aatringendi^ discutiendi, maturandi, et hujusmodi, ope- 
ram prsestant meliorem; atqne, nisi ex illis duobus 
(quse dixi) compendiis (qualitatibus scilicet elementa- 
ribus, et virtutibus specificis) illa altera (quse recte 
notata sunt) corrumperent, reducendo illa ad primas 
qualitates, earumque mixturas subtiles et incommensu- 
rabiles; aut ea nou producendo, cum majore et dili- 
gentiore obsenratione, ad qualitates tertias et quartas, 
sed contemplationem intempestive abrumpendo; illi 
multo melius profecissent. Neque hujusmodi virtutes 
(non dico eaedem, sed similes) in humani corporis medi- 
cinis tantunv exquirend» sunt ; sed etiam in cseterorum 
corporum naturalium mutationibus. 

Sed multo adhuc majore cum malo fit, quod qui- 
eseentia rerum principia, e.r quibus^; et non moventia, 
per qu€B res fiunt, contemplentur et inquirant. Illa 
enim ad sermones, ista ad opera spectant. Neque 
enim vulgares illae differentise motus, qu» in naturali 
philosophia recepta notantur, generationis^ corruptionis^ 
augmentationiSf diminutionis, aUerationiSy et lationis^\ 



1* hupiiBandi sUnds ovet against 
Aitenmmdi: its meaniDg being "con- 
demntion." It does not occur in 
liBlin wntere. 

^ BsB quUnu, tfae prime integral 
dements of thmgs. Per qua, the 
Efficientfl, canaes of production Scc. 
Tlie fonner, demental prindples, 
are dtber entoly fictitioas or not 



within our reach. The latter, the 
moving powera, correspond to what 
Bacon dsewhere terms ** media»" 
which he says are ao much neg- 
lected. Cf. Phiyiair Encycl. Brit. 
vol. I. Disa. iii. p. 450. 

31 These are Aristotle'^ six kindfl 
of ictyi7otr. Ar. Cat. zi. i. nmi^tts 
fi^iy <£» yiptm, 4>Bopiii dJfiyw, 
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uUius 8unt pretii. Quippe hoc sibi volunt ; si oorpus» 
alias Don mutatum, loco tamen moveatur, hoc latiaiiem 
esse ; si, manente et loco et specie, qualitate mutetory 
hoc aUerationem esse ; si vero ex ilk mutatione moles 
ipsa, et quantitas corporis non eadem maneat» hoc tmg^ 
mentaiionis et diminuHanis motum esse; si eatraus 
mutentur, ut speciem ipsam et substantiam mutent» et 
in alia migrent, hoc generaHanem et corrupHfmem esBe. 
At ista mere popularia sunt, et nullo modo in naturam 
penetrant; suntque mensuTBe et periodi tantum, non 
species motus. Innuunt enim illud, hucusquey et non, 
quofnodo^ vel ex quo fonie. Neque enim de corporum 
appetitu, aut de partium eorum proceasu, aliquid sig- 
nificant; sed tantum quum motus ille rem aliter ac 
prius, crasso modo, sensui exhibeat» inde diviaicHiem 
suam auspicantur. Etiam quum de causis motuum 
aliquid significare volunt, atque divisionem ex illis 
instituere, differentiam motus naturalis et violenti, 
maxima cum socordia, introducunt ^ ; quse et ipsa om- 
nino ex notione vulgari est; cum omnis motus violen- 
tus etiam naturalis revera sit, scilicet cum extemum 
eflSciens naturam alio modo in opere ponet, quam quo 
prius. 

At hisce omissis ; si quis (exempli gratia) observave- 
rit» inesse corporibus appetitum contactus^ ad invioem. 



lutmtnt, dXXo^iNriffy Koi ^ Karii rAnw 
Iknxfiokri, ForBaoon'8iifleof Jlfoltif 
tee Bk. IL 48. 

^ This divisioii of Motion is (as 
Baoon sayt) anteiiable. The leal 
■implicity cf the Lawa of Motion 
aa we now know them wae hidden 
from his eyes; aa we may aee by 
hia confiieed diviaiona in IL 48« 
where (under Motus libertatb^ No. 
3) he triea to explain what that 
which the ancients called " Violent 



Motion" ia. 

^ Three Bub|ect8 tonched on: 
(1) a dim notion ci Atiraetkm, baaed 
on the old opinion aa to Nators^t 
"abhorrenoe of a Vacunm/' an 
opinion nniTerBally hdd in Baoon'8 
days, and awwimed by Gahleo aa a 
prindple in his physica. TomoeUiby 
meana of the Barometer first ahook 
men'8fidthinit. SeeHenchel^aDis- 
cour8eonNat.Fhil.§244 — 346. Fm> 
cal haa the hononr of baving dearly 
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ut non patiantur unitatem naturse prorsus dirimi aut 
abscindi, ut vacuum detur: aut si quis dicat, inesse 
corporibus appetitum se recipiendi in naturalem suam 
dimensionem vel tensuram, ut, si ultra eam, aut citra 
eam, comprimantur aut distrahantur, statim in veterem 
sphaeram et exporrectionem suam se recuperare et re- 
mittere moliantur : aut si quis dicat, inesse corporibus 
appetitum congregationis ad massas connaturalium suo- 
rum, densorum videlicet versus orbem terrse, tenuiorum 
et rariorum versus ambitum coeli: hsec et hujusmodi 
vere physica sunt genera motuum. At illa altera plane 
logica sunt et scholastica» ut ex hac coUatione eorum 
manifesto liquet. 

Neque minus etiam malum est, quod in philosophiis 
et contemplationibus suis, in principiis rerum atque 
ultimatibus naturae investigandis et tractandis, opera 
insumatur ; cum omnis utilitas et facultas operandi in 
mediis consistat. Hinc fit, ut abstrahere naturam bo- 
mines non desinant, donec ad materiam potentialem et 
informem ventum fuerit; nec rursus secare naturam 
desinant, donec perventum fiierit ad atomum; quae, 
etiamsi vera essent, tamen ad juvandas hominum fortu- 
nas parum possunt. 



disproved it by a " crucial Instance" 
with the Barometer on abigh Moun- 
tain. (3) The seoond illustration is 
ElasticUy: and (3) the last, an er- 
roneous principle of cffinities of ho- 
mogeneouB bodies, introducing the 
mistaken conception ofabsoUUe den^ 
sUy and lewty, (Cf. also II. 46. and 
48.) The notion of absolute levity 
was disproyed by shewing that the 
Phlogiston of Stahl was a mere 
fiction. Herschel^s Discourse on 
Nat. Phil. § 336. Playfair in En- 
cycl. Brit. Yol. I. p. 450. The belief 



that things heavy naturally descend, 
and thmgs light ascend by the appe- 
tite of their OMm nature, is Peripa- 
tetic. See Aristotle'8 Phys. Ausc. 
IV. V. 13. T^ lUvov rov ovpavov, luil 
r6 tfrxpro» t6 irp6s ^fios rrjs KvicKt^ 
(ftopas, doKCi ctyoi rh fiiv 3v», r6 Bi 
Kar», fuiXurra iraai Kvpiws, Sri r6 
fiiv aiet fici^i, rov dc Kvkkov ro ^axa- 
rov oo^avrcoff tfxpv ficVct. ^Oorc^ cVcl 
r6 fiiv KOv<fHiv, r6 &vm <fi€p6fKv6v cort 
^vact, r6 dc fiaftv r6 k6t», k, r. X. 
Cf. infr. II. 35. 
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LXVII- 

Pand» eat #tiam caiitio mteUectai de intemperaatiis 
philosophiarow» quoad aaaensum prabendum au( cohir 
bendum ; quia bujusmodi iutemperantiae videfttor idob 
%Qie, et quodammodo pwpetuarei ne detur aditus ad 
ea summo^euda. 

Duplex autem est excessus : ijter eorum, qui fiM&le 
prwunoiant, et flcientiaa reddunt poBitivaa et magistra- 
les; alte? eorum, qui aot^alepmm introduxerunt» et 
inquifiitiQnem vagam aine termino ^. Quorum pfimu8 



34 We have had tlus division of 
Philoflophic schoolB in the Prefiice; 
■ee alao aupr. 1. 37. 

By the Pogmatiata Bacon meana 
all woee who appeal from &ct8 to 
ihe InteUod, and vho ao Mnder 
Science poaitive and unchangeahle; 
not becauae of ita afpreement with 
the frota of the world, but becanae 
of ite anawering to their precon- 
ceiyed opinions. Of theae he con- 
aiden Arwtotfe to have been the 
great leader; and after him the 
Schoohnen^ whoae Logical Theology 
he peculiarly dialiked, aa leaiating 
al) imprpvement and progreaa, It 
ia quite true that from his ezceaaive 
love of Syetem, Ariatotle did intro- 
duce much DogmatiBm into hia 
worka : stiU we muat not forget hia 
conatant referencea to the ISkti of 
hia treatiaes, and the distinction he 
drawa between thoee in neceaaary and 
thoae in contingent matter; in the 
fattter of which (viz. Ethica, Poetica, 
Rhetoric, and part of hia Fhyncs), he 
appeala to Nature to a certain eztent ; 
though ofteUt it muat be aUowed, 
after he had made up hia mind aa 
to the Truth. And every one mnst 
have feh eome anger at his un£ur 
way of aetdng up objections to be 
refrited. Still hia knowledge of Na- 
ture waa deep and wide, and hii 



ezpeiience very great» and « aweq»- 
ing condenmation of him and of his 
writinga is abamd. Tha SophiilB 
alao dogmatieedj ae too did hoch 
Stoica and EjHcnreana, aa Baoon 
ahewa, ipioting Velkiaa the ^»00- 
reauj in the Adv. of I<ean>ing, Bk. l 

p. 53. " NU tam metaenr^ ne 
dubitare aUqua de ra vi di— tm ." 
(Cic. de Nat. Deor. iO 

From the Sophiatic arroganoe of 
Dogmatiam» aa a reactioii, apniig Ihe 
PyrrhoniBt Soqyticiam, which lod at 
laat to the 'AxaniXip^ia of tfae New 
Aoademy. (See nole oa I. 37.) 
HatOj '* par jocum et Iroiuaa," or 
rather, perhaps, Socratea, (fbr Flato's 
mind waa raally moro aflbmalife 
than negativey) b^gan the Scepticil 
Syatem. The Si^hiatical teneta, 
which comlnned tmbdief, and afanost 
Scepticism» with an immoral ten- 
dency, brought it about. Hbrm 
/icrpoy 3f/$pmrQs Ib a tfaoroughly 
sceptical atatement, and diiectly 
strikea at the whole notbn of '* Ob- 
jective" Truth. While, on tfae other 
handy Plato'8 devotion to " Ol^- 
tive certaintiea/' aa shewn in his 
Ideas, in his Mythesy in faja grand 
views as to the Deity. and fais utter 
abhorrence of Physicay tended to 
bring men to the opinion (WiWy 
promulgated by the Eleatic scfaool) 
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intellectum deprimit, alter enervat. Nam Aristotelis 
philoBophia, postquam cceteras philosophias (more Otto- 



tbal in tbe world of Senae iheact can 
be nothiog certain, nothing known. 
But Flato himself does not hold this 
«bioliitdy(thoiighthe Cave inthe R»- 
public, Bk. vii. i, looks rather like 
it}y and it is a side vieiw of his mind 
iHilch would lead ua to dast him 
wiih the Sceptical Fhiloaophera. 
But, of course, eztreme views on 
aeitber aide are fidly de?eloped by 
the firat teachera. Socrates with 
his wlpJiPtia, his fu|dcv ywmaK^uf^ ia 
6v more like a Soeptic; though he 
tironght it in to overthrow his axro- 
gant antagonists, which waa also his 
object in holdfaig ao numy negaiioe 



The Pyrrhomste take their name 
from Pyirho of EEb» who flonrished 
eirc. B.C. 340. They are to be 
distinguiBhed from the New Aca- 
demy; for ihey doubted, withoat 
eitbor affirming or denying: ao in 
Cic. Tuac. Qiuest. i. " Chiua Metro- 



doms. . . . NegOy inquit» adre noa» 
adamuane aliquid» an nihil adar 
muB; ne id ipsum quidem nescire 
aut sdn, adn noa; nec omnino dt- 
ne ahquid, an nihil sit.'* Entire 
Buspension of judgment (cn^x^) ^ 
the mental condition of the tme 
Sceptic — a condition affirmed to be 
one of pezfect happinesa ; and per- 
hi^» lemembering how men suc^ 
ceed in retaining this irox^ through 
life, and seem to cherish such a 
mental indedsion, there may be 
something in the view. But the 
Sceptics did not go so fnr as the 
New Academy, who ** Acatalepsiam 
dogmatizavemnt» etez professo tenu- 
erunt/' "affirming"(a8 SirT.Browne 
in the Rel. Med. 1. $ 55. says) "they 
knew nothsng, and even in thaik 
opinion confiiting themselves, and 
tfainking that they knew more than 
all the world besides :" aod so Lu* 
cretius (iv. 471) writes of them» 



'* Nihil sdre si quis putat, id quoque nesdt 
An sdri possit; quoniam nil sdre £Atetor." 

Dngald Stewavt oppoees Orednhty 
to Sceptkiam, lalher regardmg op* 
poeitea m tfae Human Mind thn 
Sdiook of Fhitoeophy. Bacon^s 
chief (fistinctian hoe is between 
tbose wfao admitled m doubta» and 
tfaoee who conlbundBd aU by dechuv 
ing all tfaings doubtfnl: while he 
afterwarda distingnifliieB between 
tfaeee (ifae Seeptics) and tfae New 
Acadeaay» wfao dedand that tboagfa 
nothing could be possibly known aa 
eertaia, yet many thinga night be 
ponned ae probafole: and so eseaped 
the ptmetiealabsarditisa vising firom 
Pyrrbonism. 

PlBseri disposBa of bolfa eztiemes 
in very lew words, " La Nature con- 
fond les Pjrrrhoniens, et k Raison 



les Dogmatutes*' ( 
Art. viii. t, whcn the wfaole matter 
is weU diseusaed) ; or as Hnme (in 
his Essays) says, '* The gveat svd»- 
verter of Pyrrhonism is Actioa and 
Employmentj and the oooopations 
of oommon life." Dngald Stewart 
also pointa oot the fact tfaat dombt 
may be aa mudi the &sfaioa as do^- 
matiemj and as Rousseeu sayt, " He 
who at tfae end of tfae i8th oentury 
haa broogfat lumaelf to abandon all 
his early prindplea widioat diacri* 
minalwn, woold probably have been 
a Bigot in tbe days of tfae League." 
Soe Diog. Laert. vit. Pyrrhon.^ 
aad vtt. Aiwnrefa. ; also Dr. Jere- 
mie's Essay on Seztua Emjarions 
and the Sceptics, Eacyd. Metrop. ; 

£ 2 
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manorum erga fratres suos) pugnacibuB confutationibus 
contrucidasset, de singulis pronunciavit ; et ipse rursas 
qusestiones ex arbitrio suo subomat, deinde conficit ; ut 
omnia certa sint et decreta : quod etiam apud succe^ 
siones suas yalet, et in usu est. 

At Platonis schola acatalqmam introduxit, primo 
tanquam per jocum et ironiam, in odium veterum 
sophistarum, Protagorsey Hippise, et reliquorum, qoi 
nihil tam verebantur, quam ne dubitare de re aliqua 
viderentur. At nova academia acatalepnam dogmati- 
zavit, et ex professo tenuit : quae licet honestior ratio 
sit» quam pronunciandi licentia, quum ipsi pro se di- 
cant, se minime confundere inquisitionem, ut Pynho 
fecit et Ephectici^, sed habere quod sequantur ut 
probabile, licet non habeant quod teneant ut verum ; 
tamen postquam animus humanus de veritate inve- 
nienda semel desperaverit, omnina omnia fiunt langui- 
diora: ex quo fit, ut deflectant homines potius ad 
amoenas disputationes et discursus, et rerum quasdam 
peragrationes, quam in severitate inquisitionis se susti- 



D. Stewart^B Fhil. of the Hmnan 
Mind, Introd. II. § x. 

What yiew did Bacon then take ? 
We shall find an anawer in this whole 
work ; and in a short form in one of 
tfae wiae aayinga in the Adv. of Leam- 
ing(p.5i): "If amanwillbeginwith 
certaintiee^ he shaU end in doubts ; 
hut if he will be content to b^gin 
with doubta, he shall end in cer- 
tainties." Hia waa the juat doubt- 
fohiesa of Caution, such aa Deacartea 
brought in as a preparation for phi» 
losophical inveatigation : a deter- 
mination to judge nothing without 
suffident data: to appeal firat to 
fiictB ; and if nature giTes no leply 
atiU to auapend judgment; a will- 
ingness, too, to narrow the field of 
our obaervationB ; to take a more 



humble view of our powera of nund; 
to wait patiently till we aee the truths 
of Nature» and not to oonlent oor- 
selyes with the phantoma of the 
Imagination» or Uie baaekss theo- 
ries of the Intdlect. Tlua is the 
true inoxfft wfaich sbwly indeed, bnl 
aU ihe more smrely^ faas led to jnst 
yiews of tfaings, and to a practical 
' IVutfa and Utifity' such aa Baoon 
set before himself, and kft it to 
posterity to attain to : cf . also infira 
1. 126. 

3»"£pfaectici." '«Epfaectica(Fhi- 
losopfaia) didtur ab eventu, qnod 
post inquisitionem ambigajtnr iti> 
dem." Diog. Laert. vita Pyrrfa. 

Tfaey eiqoyed many names — a»o- 
fnfTiKtA, aiainrtKoi^ «^«nicot» Of^" 
Koi, 
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neant. Verum, quod a principio diximas, et perpetuo 

agimns, sensui et intellectni hnmano, eorumque infir- 

mitati, auctoritas non est deroganda, sed auxilia prse- 

benda. 

LXVIII.26 

Atque de idohrum singulis generibus, eorumque 

apparatu, jam diximus ; quae omnia constanti et soleuni 

decreto sunt abneganda et renuncianda, et intellectus 

ab iis omnino liberandus est et expurgandns; ut non 

alius fere sit aditus ad regnum bominis, quod fundatur 

in scientiis, quam ad regnum coelorum, in quody nisi sub 

persona infanUs^ intrare non datur^. 

LXIX.28 

At pravae demonstrationes, idolorum veluti munitio- 
nes quaedam sunt et prsesidia ; eseque, quas in dialec- 
ticis habemus, id fere agunt, ut mundum plane cogita- 
tionibus humanis, cogitationes autem verbis addicant 
et mancipent. Demonstrationes vero potentia quadam 
philosophise ipsse sunt et scientise. Quales enim ese 
sunt» ac prout rite aut male institutse, tales sequuntur 
philosophise et contemplationes. Fallnnt autem, et 
incompetentes sunt ese, quibus utimur in universo illo 
processu, qni a sensu et rebus ducit ad axiomata et 
conclusiones. Qui quidem processus quadruplex est» 
et vitia ejus totidem. Primo, impressiones sensus^ 



^ Ib this Aphorism quite in its 
light pkce ? 

37 Cf. D. Stewart'B remarks on 
Education with a view to this cleans- 
ing out of errors. Phil. of the Hu- 
man Mind, Introd. 11. § i. 

" Snb persona iniantis" refers to 
Matth. xviiL 3. 

38 In tfais Aphorism we go on to 
connder the "penrersie leges de- 
monstrationam" — the second divi- 
sion of Idoia Theairi, Theee are 



not onljr faulty and uselees Ancient 
Deduction (for which see supr. I. 
II — 13. and Appendix B.), but also 
Andent Induction. For this and 
for Baoon'8 own Induction aee App. 
D. and infra I. 104, 105. 

^ " Impreesiones sensus vitio- 
8»." In an exaggerated sense this 
was the basiB of the Eleatic and 
Sceptical dogmas. In its correct 
sense a necessary caution. See Bp. 
Berkeley'8 Siri$, 
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ipsias ^tiosfle suot; sensas enim et destituit et 
At destitutionibufl substitutiones, fallaciiB rectificatio- 
nes debentur. Secundo, notiones ab impreasionibus 
sensuum male abstrahuntur ; et interminatse et c<m- 
fassd sunt, quas terminatas et bene finitas esse oportuit. 
Tertio^ inductio mala est, quse per enumerafcionem 
simplicem principia condudit scientiarum, non adbi- 
bitis exclusionibus et solutionibus, nve separationibus 
natune debitis. Postremo^ modus ille iuTeniendi et 
probandi, ut primo principia maxime generalia oonsti- 
tuantur» deinde media axiomata ad ea applicentur et 
probentury errorum mater est, et scientiarum omnium 
calamitas. Verum de istis, qu» jam obiter perstringi- 
mus, fusius^ dicemus, quum Teram interpretandse na- 
tune viam, absolutis istis expiationibus et ezpurgatio- 
nibus mentis, proponemus. 

LXX. 

Sed demonstratio longe optima est experientia^^ ; 

modo hsereat in ipso experimento. Nam si tiaducatnr 
ad alia, quse similia existimantur, nisi rite et ordine fiat 
illa traductio, res follax est. At modus experiendi, 
quo homines nunc utuntur, caecus est et stupidus. 
Itaque cum errant et vagantur nuUa yia certa» sed ex 
occursu rerum tantum consilium capiunt, circumfemn- 
tur ad multa, sed parum promovent; et quandoque 
gestiunt, quandoque distrahuntur ; et semper iuTeniunt 
quod ulterius quserant. Fere autem ita fit, ut homines 
leviter et tanquam per ludum experiantur, variando 

ao '< foshit" iA 1. 100—105. riation of experimeBts. 

*<Thefaiilt8ofEzpflrieiiGeasiu]l]r 3. Punniit of one eacperimeiit, 

e — or tabject, to the nei^eet of tD 

1. Want of a method of sdee* othen. 
tion (to be remedied by Pieroga- 4. Bagernesa to get at tba 
tivea). pmclical application* 

2, Flimsy and iDettffictent rnr 
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pauliiliim ezperinieiita jam cognlta ; et, fil res non suc- 
cedat, ftstldielido, et conatum deserendo. Quod si 
magia serio et constantei* ac laboriose ad experimentli 
se acdngttnt; tamen in uno aliquo experimento eru- 
endo operam collocant; quemadmodum Gilbertus in 
magnete, cbemici in auro. Hoc autem iaciunt homi- 
nes» itistituto non minus imperito, quam tenui. Nemo 
enim alicujus rei naturam in ipsa re feliciter perscrnta- 
tor i sed amplianda est inqnisitio ad magis communia. 

Quod si etiam scientiam quandam et dogmata ex 
experimentis moliantur ; tamen semper fere studio 
praepropero et intempesti^o deflectunt ad praxin : non 
tantum propter usnm et iructum ejusmodi praxeos» sed 
ut in opere aliquo novo Teluti pignus sibi arripiant^ se 
non inutiliter in reliqnis versaturos : atqne etiam aliis 
se venditent^, ad existimationem meliorem comparan- 
dam de iis in quibus occnpati sunt. Ita fit, ut» more 
Atalantae, de via decedant ad tollendum aureum po- 
mum^; interim vero cursum interrumpant» et victo- 
riam emittant e manibus. Verum in experientiae vero 
curriculo, eoque ad nova opera producendo, divina 
Sapientia^ omnino et ordo pro exemplari sumenda 
sunt. Deus autem primo die creationis lucem tantum 
creavit, eique operi diem integrum attribuit ; nec ali- 
quid materiati operis eo die creavit. Similiter et ex 



» " ftKia 86 venditent.'' Trane- 
ktorv httve treated tlnft pbnse oddly . 
One givM it " Iruanxme themedves 
Hfith othert ;'* whicb* though not ab* 
sBftatelf wnmg, ie hxAtj, n intro- 
dadng a different coneeption frotn 
thait wtaiili Bacon iMied to ghre, 
Aaother tMiehrtea **bf naking 
theoMlvea conspiciioas,^ which 
nearer parhape. *'fmff tk&msdves^ 
as tradesmen do thdr waree, is th^ 
right 



» 



^ ThiB simile of Atalanta is a 
favoorite. It occnrs again infr. I. 
X47. and in the Advancement 
of Leaming. Alao in the FShim 
Labyr. § 5. 

M The Editions of the Noy. Org. 
aD read Pmdentia: bnt as in tbe 
Edition of 1620 Bacon bae placed 
among tbe Corrigenda tbe word 5ii- 
pieniia, I bave tbougbt it best to 
insert it in tbe text. 
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omnimoda experientia, primum iuventio caasanim et 
axiomatum verorum elicienda est: et Incifera experi- 
menta, non fructifera quaerenda^. Axiomata aatem 
recte inventa et constituta praxin non strictim, sed 
confertim instruunt ; et operum agmina ac turmas post 
ge trahunt. Verum de experiendi viis, quse non minos 
quam viae judicandi obsessae sunt et interclusae, postea 
dicemus; impraesentiarum de experientia vulgari, tan- 
quam de mala demonstratione, tantum loqunti. Jam 
vero postulat ordo rerum, ut de iis» quorum paulo ante 
mentionem fecimus, signis ^, (quod philosophiae et 
conteniplationes in usu male se habeant) et de caosis 
rei primo intuitu tam mirabilis et incredibilis, quaedam 
subjungamus. Signorum enim notio prseparat assen- 
sum : causarum vero explicatio tollit miraculum. Quae 
duo ad extirpationem idolorum ex intellectu faciliorem 
et clementiorem multum juvant. 

LXXI.37 

Scientiae, quas habemus» fere a Graecis fluxerunt. 
Quse enim scriptores Bomani» aut Arabes, ant recen- 
tiores addiderunt, non multa, aut magni momenti sunt : 
et qualiacunque sint, fundata sunt super basin eorum 
quae inventa sunt a Graecis. Erat autem sapientia Grse- 



^ light and knowledge first. 
Fruit wUl foUow in due time. Cf. 
I. 99. 117. 121. 

M Cf. I. 61. ad fin. 

^ ThiB Aph. contains a fierce at- 
tack on the older systems : and here 
as much as any where we are in- 
clined to say with Mr. Maurice, 
" Bacon fadled in the homage diie 
to his great predecessors." If he 
had only difiered from them it might 
have been bome : but he alao shews 
80 unfiriendly a spirit towarda his 
contemporariee, that one is inclin- 



ed to beHeve that he regarded all 
thinking men as hia rivals. His ex- 
cuse iSy that aome ages being times 
of criais must fail in reverence — aad 
those timea in which Baoon lived 
were, of all others, the daya in whidi 
the old lost all its fictitioaa, and per^ 
haps 8ome of its real, value. Thers 
must be Iconoclasts whenever any 
thing great is to be done. But one 
might have hoped that the greateik 
minds would have acted as mode- 
rators, not infiamers. See Cole- 
ridge's Friend, s. II. Essay. 
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coram professoria, et in disputationes effusa : quod ge- 
nus inquisitioni Teritatis adveTsissimum est. Itaque 
nomen illud sopbistaram, quod per contemptum ab iis, 
qui se philosophos haberi voluerant» in antiquos rheto-^ 
res rejectum et traductum est, Gorgiam, Protagoram, 
Hippiam, Polum^, etiam universo generi competit, 
Platoni, Aristoteli, Zenoni^, Epicuro^, Theophrasto^^ ; 
et eoram successoribus, Chrysippo, Cameadi^, reliquis. 
Hoc tantum intererat ; quod prius genus vagum fuerit 
et mercenarium^, civitates circumcursando, et sapien- 

vKuajs aKoyias — TfXcwSnyff dc , rrjs oU 
Ktias tv(mias oPoXfp^s nphs r^v Btia» 
6iwlwriv iiravayovtra, And after all, 
though the two schools flourish to 
this day, Christianity alone can 
bridge over the gulf between them, 
and reconcile two (to man'8 com- 
prehension) contradictory principlea 
of life. 

41 Theophra8tu8,theLe8bian,was 
the successor of Aristotle, and tend- 
ed the earlier Peripatetic School. 
He is best known to us by his 
" Characters," which are brilliant 
and witty, and shew a great insight 
into Human Nature. Hisviewswere 
lower than his master^s — ^perhapsthe 
specimens of mankind before his eyes 
did not tend to elevate his notions. 
Bacon gives no credit for the care- 
ful observation and penetration into 
character and motives, which are to 
be aeen both in his writings and in 
thoae of Aristotle. 

42 Chrysippus and Carneadea. 
Chrysippus was follower of Clean- 
thes as head of the Stoics, and op- 
posed tbe ultra-sceptical tendencies 
of the New Academy. Cameades 
was a few yeara his junior (bom 
circ. B. C. 308), and was the fol- 
lower of Arcesilaus as head of the 
New Academy. 

48 Were the Sophists mercenary ? 
see Grote's History of Greece, vol. 



^ Goi^gias, &c. four of the chief 
'* Sophists," " teachers of the ave- 
rage Morality and Principle of A- 
thens :" for them see Grote's His- 
tory of Greece, voLviii. p.486. — 
and Notes and Appendix II. to 
Shepperd's Edition of Theophras- 
tus' Characters, chap. iii. 

^ Zeno the founder of the Stoic 
School flourished B. C. 380. 

40 Epicurus flourished circ. B. C. 
300. His peculiar views have affi- 
nity to the Peripatetic School, as 
those of the Stoics to some parts of 
the Fiatonic. The two divisions (of 
those who cherished and wished to 
guide our affections, considering 
them good in themselves, and of 
those wbo were for ejecting them as 
definitely bad) have always existed 
among men, and are to be looked 
on as the assertion of the two con- 
tradictory parts of man's conscious- 
ness: his consciousness that God 
has made him for good, and that 
his whole nature — whether intellec* 
tual, moral, or physical, is intended 
to be good ; and his consciousness 
4hat however he may try to hide it, 
he has in himself evil, and disobe- 
dienoe against the true order of 
€iod'8 world. For according to a 
fine passage in Hierocles — ^iXoov- 
ipia ivn ii&ms apBpwrUnfs KoBapms 
Koi TvXf M^n^r — tfoBapfrts fitv dird rrjs 
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tiam suam ostentando» et mereedem exigendo: alte- 
rum vero soleiiDius et generorins, quippe eorum qui 
sedes fixas habuerunt» et scholas aperuerant, et gratis 
philoeophati sunt. Sed tamen utrumque genua (licet 
cffitera dispar) professorium erat, et ad diBputationes 
rem deducebat» et sectaa quasdam atque hsreses philo- 
sophise instituebat et propugnabat : ut eflsent fere doo- 
trinse eorum (quod non male cavillatus est DioDjsius 
in Platonem) Verba otiosorum senum ad imperUas jme- 
nes^. At antiquiores illi ex GrseeiB, Empedoeles, 
Anaxagoras, Leucippus, Democritus, Parmenidea, He- 
raclitusy Xenophanes, Philolaus, reliqui, (nam Pjthago- 
ram, ut superstitiosum, omittimus) scholas^^ (quod no- 
vimus) non aperaerant: sed majore silentio» et seve- 
rius, et simplicius, id est, minore cum affectatione et 
ostentatione, ad inquisitionem veritatis se contule- 
rant^. Itaque et melius» ut arbitramur, se gesserant; 
nisi quod opera eorum a levioribus istis, qui vulgari 
captui et afFectui magis respondent ac placent, tractu 
temporis extincta sint : tempore (ut fluvio) leviora et 
magis inflata ad nos devehente, graviora et solida mer- 
gente^^ Neque tamen isti a nationis vitio prorsus 



viii. p. 486; and against him a weli 
written Appendix to Sheppard't edi- 
tion of Theophrastus. 

^ Cf. Adv. of Learning, p. 43. 
The DionyBius here mentioned wae 
tfae dder, the son of Hermoerates. 
The interview, in the courae of which 
this was Bsad, is given in Diog. Liaert. 
III. 18. 

^ '' Scholaa." i. e. ahewed no 
aymptoms of schiam and antago- 
msm of secta, which was the '* na- 
tionis vitium" mentioned belowy and 
which tumed the search after truth 
into subtilty of diaputatious akill. 

^ Sir W. Hersehel in hia Die» 



courae on Nat. Phil. part. IL ch. li. 
§ 98. " The apirit of nlional iii- 
quiry into Nature aeema, if we can 
judge firom the uncertain mad ofteB 
contradictory noticeo handed down 
to U8 of their teneta^ to fasre been 
hr more afave» and kaa warped by 
a vain and arrogant tam» tfadm at a 
UOer period." For th& qoeatiim of 
the M. PhiloeopheiiB see inlir. I. 
96—98. 

47 This is one of the absmnd &Ua- 
dee arising from the use aS Anab- 
gies» into wfaieh Baeon (when his 
feelkigs outran fais judgaMDt) is 
proneto&n. He senned to lihe tfae 
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immanes erant : sed in ambitionem et Tanitatem sectae 
condend»9 et auna popularis captandae, nimium pro- 
pendebant. Pro desperata autem habenda est yeritatis 
inquisitio» cum ad hujusmodi inania deflectat. Etiam 
non omittendum videtur judicium illud, sive vaticinium 
potius, sacerdotis Mgj^ptn de Grsecis : Quod semperpueri 
enent ; neque haierent antiquitatem scienii^Bf aut scien- 
Ham a$Uiquitatis^. Et certe habent id quod puerorum 
est; ut ad garriendum prompti sint, generare autem 
non possint : nam verbosa videtur sapientia eorum, et 
openim sterilis. Itaque ex ortu et gente philosophiae, 
qam in usu est» quse capiuntur signa, bona non sunt. 

LXXII. 

Neque multo meliora sunt signa» quae ex natura 

temporis et s&tatis capi possunt, quam quse ex natura 
loci et nationis^. Angusta enim erat et tenuis notitia 
per illam setatem vel temporis vei cnrbis: quod longe 
pessimum est, prsesertim iis qui omnia in experientia 
ponunt. Neque enim mille annorum historiam, quse 
digna erat nomine historise, habebant; sed fabnlas et 
rumores antiquitatis. Regionum vero tractuumque 
mundi exiguam partem noverant; cum omnes hyper- 
boreos, ScTthas ; omnes occidentales, Celtas indistincte 
appellarent : nil in Africa ultra citimam ^thiopise par- 
tem^ nil in Asia ultra Grangem ; multo minus novi 



aigument, as it occura agaio in a 
Usw pagea. (I. 77); as also in the 
Adv. oi Ijsaimng, p. 49 ; and in the 
FUnm Labyr. § 8« 

^ This saying is from Plato, Ti- 
mmuB 22 b. *0 2<SW> 26kuv, 'EX- 
XjpfffiiclsiiidcccoTf' ycp«ydc'£XXi}v 
OMC laraf' -^— oodtiUap yitp iv raU 
^fif^^otf ^xert di* apx^M» oKoiiv ira- 
Xaua» t6fp9 oltis fiaBriiM XP^^ ''^ 
Xvbi» Mhf, It is alflo given in the 
Adv. of Learning» p. 58. 



^ Cf. infr. I. 84. This igno- 
rance of the regions of the globe 
would not seem so great an evil at 
first sight; but all true geognosy 
and astronomy depend on a know- 
ledge of the (proximately) spherical 
shape of the globe. And certainly 
the growth of all knowledge seemed 
to be attached very dosely to the 
progrese of discovery in the i^th 
and i6th centuries. 
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orbis provincias, ne per aaditum sane aut famam ali- 
quam certam et constantem, nogsent : imo et plurima 
climata et zonse, in quibus populi infiniti spirant et 
degunty tanquam inhabitabiles ab illis pronuntiata sint: 
quinetiam peregrinationes Democriti, Platonis, Pythar 
gorsB^, non longinquse profecto, sed potius suburbanfle, 
ut magnum aliquid celebrarentur. Nostris autem tem- 
poribus, et novi orbis partes complures, et veteris orbis 
extrema undique innotescunt; et in infinitum experi- 
mentorum cumulus excrevit. Quare si ex nativitatis 
aut geniturss tempore (astrologorum more) signa ca- 
pienda sint, nil magni de istis philosophiis significari 
videtur. 

LXXIII. 
Inter signa, nuUum magis certum aut nobile eet, 
quam quod ex iructibus. Fructus enim et opera in- 
venta pro veritate philosophiarum velut sponsores et 
fidejussores sunt. Atque ex philosophiis istis Grseoo- 
rum, et derivationibus earum per particuiares scientias, 
jam per tot annorum spatia, vix unum experimentum 
adduci potest, quod ad hominum statum levandum et 
juvandum spectet, et philosophiae speculationibus ac 
dogmatibus vere acceptum referri possit. Idque Cel- 
sus^^ ingenue ac prudenter fatetur; nimirum, experi- 
menta medicinse primo inventa fuisse, ac postea homi- 
nes circa ea philosophatos esse, et causas indagasse et 



^ The trayelB of DemocrituB 
reached over a great part of Asia, and 
8ome staie that he even reached 
India and iCthiopia. Thoseof Plato 
eztended only to Sicily, Egypt, and 
Cyrene. Those of Pythagoras to 
Egypt, Arabia, Phoenicia, Babylon, 
and ponibly India. 

Ai Celsus, the Phyeician, probably 
lived at the beginning of the Chris- 
tian era. He foHowed (to a great 



eztent) the Hippocratic method of 
obaernng and watching orer tiie 
operations of Natare, regolating ra- 
ther than opposing them. The an- 
cient system of Medicine was an epi- 
tome of the Scholaatic evils wfaich in 
the middle ages afflicted aU Bcienoea ; 
80 that even where ezperiment wii 
necessary, men sncoeeded in render- 
ing it almoet fruitlese. 
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assignasse ; non ordine inverso evenisse, ut ex philoso- 
phia et causarum cognitione, ipsa experimenta inventa 
aut deprompta essent. Itaque mirum non erat, apud 
iE^tios (qui rerum inventoribus divinitatem et con- 
secrationem attribuerunt) plures fuisse bnitorum ani- 
malium imagines, quam hominum : quia bnita animalia, 
per instinctus naturales, multa inventa pepererunt ; ubi 
homines» ex sermonibus et conclusionibus rationalibus» 
pauca aut nulla exhibuerint. 

At chemicorum industria^^ nonnuUa peperit; sed 
tanquam fortuito et obiter, aut per experimentorum 
quandam variationem, (ut mechanici solent) non ex 
arte aut theoria aliqua ; nam ea, quam confinxerunt» ex- 
perimenta magis perturbat, quam juvat. Eorum etiam, 
qui in magia (quam vocant) naturali versati sunt» pauca 
reperiuntur inventa; eaque levia, et imposturse pro- 
piora. Quocirca, quemadmodum in religione cavetur, 
ut fides ex operibus monstretur ; idem etiam ad philo- 
sophiam optime traducitur, ut ex fructibus judicetur, et 
▼ana habeatur quae sterilis sit : idque eo magis, si loco 
fructuum uvae et olivse, producat disputationum et con- 
tentionum carduos et spiuas^^. 

LXXIV. 

Capienda etiam sunt signa ex incrementis et pro- 

gressibus philosophiarum et scientiarum. Quse enim 



^^ To them we owe alcohol, aqua- 
fortis, vitriolic acid, Tolatile alkali, 
gunpowder, and other diBcoveries ; 
hyno means despicable, though not 
to be compared with those which 
we have aince arrived at by the re- 
gular progress of Modem ChemiB- 
try. See Sir W. Herschel^s Dis- 
courae on Nat. Phil. § 103. 

^ AllOBion to St. Luke vi. 42, 43. 
Dttgald Stewart Phil. of the Hu- 
man Mind, part II. chap. iv. §1. 
(note) quotes part of this Aphoriam 



with great approbation ; for it points 
out one esaential distinction between 
Andent and Modem Phyaics — ^i. e. 
the abaenoe in the former of any 
experiment : obserwition they had, 
as may be seen universally in Ari- 
stotle; but the torture of Nature by 
ezperiment they did not venture 
upon. Consequently their diaoove- 
riea might be curiouSj but were uae- 
lesa and barren of fruit for the pro- 
motion of human happinesa. 
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in natura fiindata sont, creacant et aagentur : que aa« 
tem in opinione, Tariantur, non angentur. Itaque si 
istae doctrinse plane instar plante a stirpibaa suifl le* 
vul88s non easent, sed utero natur» adhaererent, atque 
ab eadem alerentur, id minime eTentumm fuiaset^ quod 
per annoe bis mille jam fieri videmuB : nempe» ut acien- 
tiie suis haereant Yestigiisy et in eodem fere stata ma» 
neant» neque augmentum aliquod memorabile sompte- 
rint ; quin potius in primo auctore maxime floraerinty 
et deinceps declinaverint In artibus autrai mechani- 
cis, quae in natum et experienti» luce ftmdatie sunt» 
contro evenire videmus : que (quamdiu placent) v^ti 
spiritu quodam repletse, continuo vegetant et crescunt ; 
primo rudes, deiode commod», postea excoltae, et per- 
petuo auctae. 

LXXV. 
Etiam aliud signum capiendom est; (si modo signi 
appellatio buic competat ; cum potius testimoninm sit^ 
atque adeo testimoniorum omnium validissimum ;) hoc 
est» propria confessio auctorum, qnos hominea nunc 
sequuntur. Nam et iili, qui tanta fiducia de rebos 
pronuntiant, tamen per intervalla, cum ad se redeimt» ad 
querimonias de natur» subtilitate, rerum obscuritate, 
humani ing^iii infirmitate, se oonvertunt^. Hoc vero 
81 simpliciter fieret^ alios fortasse, qui sunt timidioreB» 
ab ulteriori inquisitione deterrere, alios vero, qui sunt 
ingenio alacriori et magis fidenti, ad ulteriorem pro- 
gressum acuere et incitare possit. Verum non satis 
illis est, de se confiteri^ sed quicquid sibi ipsis aut ma- 
gistris suis incognitum aut intactum fuerit, id extra 
terminos possibiUs ponunt ; et tanquam ex arte eogmto 



M See tfae begimiiBg of Dr. Ja«- iHAy NBiark a freqaflBt oKpnarion 

xme^s eeevf on the Seeptieal Philo» of doabt, bofdBnng ob despoBdiB* 

ph]r in the Eacfeh Metr. ** Aom ey, in the kngttage of ita moet H^ 

the eaiiiest ages of Philoflophy we tingaiahed Mkmm*' 
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aut factu impossibile pronuntiant : summa superbia et 
invidia suorum inventorum infirmitatem in natune ip- 
sius calumniam, et aliorum omnium desperationem veiw 
tentes. Hinc sobola Academi» novae^, que acatalep^ 
Ham ex profesBO tenuit, et homipes ad sempitemaa 
tenebras damoavit. Hinc opinio, quod form» sive verae 
reram differentice (quie revera sunt leges aotus puri^) 
inventu impoasibiles sint» et ultra bominem. Hinc 
opinionee ilte in activa et operativa parte: calorem 
solia et ignis toto genere differre ; ne acilicet bomines 
putrat se per opera ignis aliquid simile iis, qusB in 
natura fiunt, educere et formare posse. Hinc illud: 
compoaitionem tantum opus bominis, mistionem vero 
opus solius natur» esse; ne scilicet bomines sperent 
aliquam ex arte corporum naturalium generationem aut 
tranaformationem. Itaque ex hoo signo bomines siln 
perraaderi &cile patientur, ne cum dogmatibus non 
solum desperatis, sed etiam desperationi devotis, for-* 
tunas mas et labores raisceant. 

LXXVI. 
Neque illud signum prset-ermittendum est, quod 

tanta fuerit inter philosophos olim dissensio, et schola- 

rum ipsarum varietas: quod satis ostendit, viam a 

sen0a ad intellectum non bene munitam fuisse, cum 

eadem materia philosophise (natura scilicet rerum) in 

tam vagos et multiplices errores abrepta fiierit et dis- 

tracta. Atque licet hisce temporibus dissensiones et 

dogmatum diversitates cirea principia ipsa, et philoso- 

phias integraSy ut plurimum extincte sint ; tamen circa 

partea philosophi», innumer» manent qusestiones et 

controversiae ; ut plane appareat, neque in philosophiis 

ipgis» neque in modis demonstrationum aliquid certi aut 

sani esse. 

** Cf. 8upr. I. 67. •• Cf. Bupr. I. gr. 
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LXXVII- 
Quod vero putaot liommes, io philosophia Aiistotelis 
maguum utique consensum esse ; cum post illam edi- 
tam, antiquoram philosophise cessaTerint et exoleve- 
rint ; ast apud tempora, quse sequuta sunt» nil melius 
inventum fuerit ; adeo ut illa tam bene posita et fun- 
data YideatuFy ut utrumque tempus ad se trazerit: 
primo, quod de cessatione antiquaram philosophiaram 
post Aristotelis opera edita homines cogitant, id &lsum 
est ; diu enim postea» usque ad tempora Ciceronis, et 
secula sequentia, manserant opera vetemm pbilosopho- 
ram^. Sed temporibus insequentibus, ex inundatione 
Barbaroram in imperium Bomanum, postquam doc- 
trina humana velut naufragium perpessa esset; tum 
demum philosophise Aristotelis et Platonis, tanquam 
tabulse ex materia leviore et minus solida, per fluctus 
temporam servatse sunt^^ Illud etiam de consensu 
£Edlit homineSy si acutius rem introspiciant. Veras 
enim consensus is est^, qui ex libertate judicii (re 
prius explorata) in idem conveniente consistit. At 

M And not only the works of studied the subject in queetion. All 

Bacon'8 favouritea, the older Greek men muat judge of some nidimen- 

Philosophers, but the Stoic and tary points of moral and sodal Iife: 

Epicurean Schoola exiated, as did for aU have to do with them : bat it 

also the Neo-Flatonista. ia only the yy»pifjLoi whose judg- 

^ Cf. Bupr. I. 71. ment ia worth any thing as to sub- 

^ The true rule of conaent then jecta beyond vn^j^ar apprehenflioD. 

will be, if men agree after (i)care- Thu8 the universal conaent of five 

ful investigation ; (3) free judg- thousand years and more in the 

ment: free, i.e. from trammela of Bun'8 revolving round the eorth, 

authority, prejudice, suspicion, &c. ha8 now no weight at alL Ariatotk 

Aristotle Umself gives a rule for was quite aware too of the risk aris- 

' consent' which is eztremely judi- ing to truth fix>m custom : aee Me- 

cioua, T& irao-iy fj Ttis irKtiaroit ^ taph. A. r6 AoTToy, ch. 3. 'HXua/^ 

rois iwkurra yv»pifwit doKowTa, Ar. dc la-xyv i^x^i t6 avtnf&fs, ol vdfUM di|- 

Topic. I. i. 7. shewing that there ia Xomtif, cV o& rii ya!$m^ti Kak irmdtt- 

a strong presumption in favour of pMti fulCoy laxOfi rov ytwwnKiP 

whatever is believed by everybody; ircpi airrw dt^ t6 ^&os, 
or bythose who have particularly 
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iiuinerus longe maximus eorum, qui in Aristotelis phi- 
loflophiam coDseuserunt^ ex pra^udicio et auctoritate 
aliormii se illi mancipaYit ; ut t^equacitas sit potius et 
coitio, quam consensus. Quod si fuisset ille verus con- 
aensus et late patens, tantum abest ut consensus pro 
vera et solida auctoritate haberi debeat, ut etiam vio- 
lentam prssumptionem inducat in contrarium. Pessi- 
mum enim omnium est augurium» quod ex consensu 
capitur in rebus intellectualibus : exceptis divinis et 
politicifi, in quibus suffiragiorum jus est^. Nihil enim 
multis placet, nisi imaginationem fennt, aut intellec- 
tum Yulgarium notionum nodis astringat, ut supra^ 
dictum est. Itaque optime traducitur illud Phocio- 
nis^a moribus ad intellectualia : Ut staHm se esamu 
nare deheant homines, quid erraverint aut peccaverint^ 

^ AbIo Politics, this is rsdier a anoe of it Baoon, howevet, doulK- 

hold doctnno from one who sought len lefen to the decisione of Coon- 

the favour of King James I., and cils, in which questions of doctrine 

waa an advocate for "Kingorait," and diadpline are decided by an 

Yet it 18 not a solitary mention of appeal to the Buffiagee of thoee pre- 

the " jua suffiragii" even in thoee sent; even as the Council of Nice 

timet. Hooker points out (Ecdee. aflkmed the true Faith againat Ari- 

Pol. I. z. 38) that Laws podtive amsm by a mijority of votee. 

and Munidpal are biading only by ^ Supra cf. supr. I. 28. 

conaent of thoee eubject to them. ^HereweBeeFiiodon^BChaiacter 

And in our day we ara well accua- — ftuMiffiot. And what, after all, 

tomed to the prindple of ultbnatdy ia the worth of the verdict of Public 

conmilting the Ratepayer. But aa Opinion ? Not mucb, perhaps, if we 

to the *' jus Buflfragii" ruling in take Public Opinion of one period 

thinga Divine, thia would at first only : for man muBt be misguided 

seem to strike at any thing like ab- by pertial views, paadons, &c. And 

Bolute Truth, or Revdation : as a man who trustB to and courts it ia 

though the truth of God depended unfortunate. 
for ita eziBtence on Man*8 accept- 

•* Cum quis te laudat, judez tuus eaae memento : 
PhiB diiB*de te, quam tu tibi credere noli." Dion. Cato. 

He wbo Beekn the applauae of Pub- are always bdng called in. Seneca 
Uc Oiunion will be Uie Futii man: agreed well with Phodon when he 
he wfao despiaeB it, Prtmd, 1 may aaid^ " Argumentum peBBimi turba 



add ihat it ia alwaya correcting it- eat." Gf. Plutarch. vit. Phoc. 
adf : and that ita hastier verdicts 
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m fnukilnd^ eomentiat ^ comphudtd. Hoe fiignimi igi- 

tnr ex aveMssimis eflH. Itaque qnod sigiia ▼erifatis et 

BwitMis |>fail060|>hiarQm et ecien^aamm, q«e in obq 

8imt> male se habea&t; aive capiantar ez origiiAiiK 

ipearam» sive ex frnctibm, «ive ex progresaibm, ave 

e)c c(>fiJ^ioDibiiB aiictorom, m>e ex conseiiw ; jam ^ 

tum est. 

LXXVIII. 
Jam vero vemendum ad eausas errorum, et tam 

diutumse in illis per tot secula mor»; quie plurim» 

sunt et potentisBimse : ut tollatur omnis admiratio, hasc, 

quae adducimus, homines hucusque latuisse et fugisse ; 

et maneat tantum admiratio, illa nunc tandem alieai 

mortalium in mentem venire potuisse, aut cogitatio- 

nem cujuspiam subiisse : quod etiam (ut nos existima- 

mus) feiicitatis magis est cujusdam, quam excellentis 

alicujus fiuniltatis ; ut potius pro temporis parta baberi 

debeaty quam pro partu itigenii^. 

Primo autem tot seculorum numerus» vere rraa r^Ki- 

tanti, ad magnas angustias recidit. Nam ex viginti 

quinque amiorum centuriis, in quibQS memoiia et 

doctrina hominum fere versatur, vix aex centurise 

seponi et excerpi possunt, qnae scientiarum feraces, 

earumve proventui utiles foerunt^. Simt &am non 



*i See Play£edr'8 Disaert. Encyd. 
Brit. Yol. I. p. 453. Speaking of 
the caiues of fiEuluie among the 
andents, he Bays, ''Men had not 
acquired the power over that light 
(of ezperience) which now enablea 
them to concentrate its beams, and 
to fiz them steadily on whatever 
objecta they wished to examine. 
ThiB power ia what diatittgiiiahes 
tnodem Phfsics; and n the cnue 
#b7 Urter Philoeopheri, without 
being more iag«iiioiis dmn tiiebr 
predeceeeors, have been infinitdy 



more Bucoeseful in their stody of 
Nature." 

Howfitfwas it HumiHty(a8 eome 
have eaid) which led Bacon to call 
the Nov. Org. ** partus temporiB V* 
— one recollecta that in his yoonger 
days he spoke of it aa ihe *'par- 
tU8 temporiB mamnmu^ — witih wfaat 
seemfl a difftrent senae fixMn thit 
given hen. Cf. infr. L laa. Ste 
■lao the oommeBcenaDt of ihe De- 
dieation to King Jsmea. 

^ I>oea not Baoon nanow ihe 
perioda ovennoeh? He n^glBcU 



LIB. I. 78, 79. 67 

miniis temporam quam regionum eremi et vafltitatoB. 
Tre8 enim tantum doctiinaram re^olutiones et periodi 
vecte numerari poesunt: una, apud Grfficos; altera, 
apud Romanos ; ultima, apud nos, occidentales scilicet 
Eofopae nationes: quibus singulis vix duae centuriae 
•annoram merito attribui possunt. Media mundi tem- 
pora, quoad scientiarum segetem uberem aut Isetam, 
infelicia fiierunt. Neque enim causa est ut vel Arar 
bum Yel scholasticorum mentio fiat : qui per intermedia 
tempora seientias potius contrivOTunt numerosis tracta- 
tibus, quam pondus earum auxerunt. Itaque prima 
caosa tam pusilli in scieDtiis profectus ad angustias 
temporis erg$k illas propitii rite et ordine refertur. 

LXXIX. 

At secundo loco se offert causa illa magni certe per 

omnia momenti : ea yidelicet, quod per illas ipsas seta- 
tes, quibus hominum ingenia et literse maxime vel 
etiam mediocriter floruerint» naturalis philosophia mi- 
aimam partem humansa operee sortita sit. Atque h^ 
ipsa Dihilominus pro magna scientiarum matre haberi 
debet. Omnes enim artes et scientise, ab hac stirpe 
revulsse, poliuntur fortasse» et in usum effinguntur ; sed 
nil admodum crescunt. At manifestum est, postquam 
Christiana fides recepta fuisset et adolevisset, longe 
maximam ingeniorum prsestantissimorum partem ad 
tbeologiam se contulisse ; atque huic rei et ampKssima 
prs^ia proposita, et omnis generis adjumenta copiosis- 
sime subministrata fuisse: atque hoc theologise stu- 

Indiaii phikMophy ; ^bough it at- uover be kwt : and ao mankind can 

lauiad Tccy considerable note : and never again fall from ita diBooTeries 

two oentaineB for Groece and two or ite dvilization. For the want of 

{pr Rome seem very little. What originality in the Arabian Philoso- 

a vnat diffiannice printing makes phersmentionedbekiwseoGibbon^s 

in this respect I its ^' E^rientia Dedine and FaU, chap. 52. 
lilentay" wo aie wont to believe^can 

F 2 
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dium prsecipue occupasse tertiam iilam partem siTe 
periodum temporis apud nos Enropaeos occidentales ; 
eo magts, quod sub idem fere tempns et litere florere, 
et controversise circa religionem puUulare coeperint®. 
At fevo snperiori, durante periodo illa secunda, apud 
Romanos potissimae philosophomm meditattones et in* 
dnstrise in morali phiiosophia (quse ethnicis vice theo- 
logia^ erat^) occupatse et consumptse fuerunt: etiam 



^ Bacon here takes tbe tbree pe- 
riods backwards, aod pointe oat 
bow Natural Philosopby bas come 
to be neglected in cacb. (i) In tbe 
Cbriatian Period by tbe engroeaing 
effecta of tbe questiona connected 
witb Revelation ; tbe rule of Faitb, 
and tbe apiritual Nature and needa 
of man. (a) In tbe Roman Period 
by tbe study of Morals, and tbe 
requirementa of tbe political Btate» 
wfaicb naturaDy engroased mucb 
of tbe Roman citizen'8 tbougbta. 
(3) And kstly in tbe Greek (al- 
tbougb beie for a time tbere was 
Bome atudy of Natuie) by tbe pr&- 
ference bere also sbewn for ques- 
tions of morals. And need it be 
wondered at, tbat tbese subjects — 
God'8 wiU in tbe Gbristian Period, 
and man's constitution in tbe Hea- 
tben — sbould be all-engrossing ? Is 
it not from tbese two that men hope 
to discover the secret of Happiness, 
for wbich all live? And to wbat 
avail would be tbe study of PbysicSj 
if it allowed a deterioration of Mo- 
rals ? Among mankind the study of 
Pbysics mu8t always be tbe beritage 
of a few. Tbe mass of people can 
only be ezpected to use tbe results 
got at by llie skill of otbers. And 
if we take all Physical Pbilosopby, 
(induding Astronomy, wbicb Bacon 
would prpbably bave omitted,) we 
canuot but see tbat tbe vast majority 
of men aie unfit, unable to investi- 



gate the '' veritaa'' involved in it; 
tbougb all can be benefitad by its 
" utilitas.'' Among tbe errors of 
Bacon» we must count his belief that 
tbe study of Pbysics would produoe 
a levelbng of men's intellect, and tbat 
all would be able to enter upon it 
equally well. Tbe ytary contraiy to 
tbis 18 tbe case. 

^ Moral Pbibsophy was tbe Be- 
ligion of tbe Andents. Witbout 
revelation, and tbe Cbriatian di»- 
pensation, tbey oould know notbing 
of tbings Spiritual. Tbeir Sttaif iw 
Mpinrtf was tbe cold pure InteDect: 
and tbat whicb led to tmtb of hfe 
and conduct for the multitude wis 
Moral PhikMophy and Legialation. 
Tbe " Cultus" of the AndenU bad 
little or notbing to do witb puritj 
of personal behavionr, or the aanc- 
tity of sodal ties. Tbe Priestbood 
did not teacb — (ezcept wben, as in 
tbe case of Pyrrbo tbe Soeptie, it 
cbanced tbat a PUloaopber wat 
dected Priest — ) to impart know- 
kdge was no part of its iunctioos. 
Religion among tbe Andents wat 
confined to tbe performance of oer- 
tain sacrifices, public or private, ac- 
cording to rules banded down firom 
fetbertoson. So it came tbat Mord 
Pbilosopby and Law were entiiely 
distinct from Religion. Witb us 
Religion includes botb tbdr " Col- 
tus" and tbeir mond and ocber 
teacbingy wbile Law is placed under 
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sufnma ingenia illis tomporibus ut plurimum ad res 
ciyiles 8e applicnerant, propter roagnitudinem imperii 
Romani, quod plurimoram hominum opera indigebat. 
At illa aetas, qua naturalis philosophia apud Graecos 
maxime florere visa est, particula fuit temporis minime 
diuturoa ; cum et antiquioribus temporibus septem illi, 
qui sapientes nominabantur, omnes {prseter Tbaletem) 
ad moralem philosc^hiam et civilia se applicuerint ; et 
posterioribus temporibus, postquam Socrates philoso- 
phiam de ccelo in terras deduxisset®» adhuc magis 
invaluerit moralis philosophia, et ingenia hominum a 
naturali averterit. 

At ipsissima illa periodus temporis, in qua inquisi- 
tiones de natura viguerant, contradictionibus et novo- 
rum placitoram ambitione corrapta est, et inutilis red- 
dita. Itaque quandoquidem per tres istas periodos 
naturalis philosophia majorem in modum neglecta aut 
impedita fuerit, nil miram si homines param in ea re 
profecerint, cum omuino aliud egerint. 

LXXX. 

Accedit et illud, quod naturalis philosophia in iis 
ipsis viris, qui ei incubuerint, vacantem et integrum 
hominem, prsesertim his recentioribus temporibus, vix 



the hands of the ciyil power. Their 
LaWy again, eigoiiied ri dct wpAmw 
Kal mm¥ mrfx^<r$m, having a poei- 
tjwe BB weU as a negative eide. For 
their '* State" was also their 
** Chiirch." With us the poeitive 
precepta are left to Religion; and 
Law now is ahnost reetricted to the 
prohibitive side — " Qose lex non 
jobet, penmttit :*' with the andenta, 
ae Aristatle says, t 6 v^itos fi^ kc- 
Xmc,<nrayofKvfi. See Bacon'B Filum 
Labr. § 6. 
M In eo iar ae Socrates endea- 



▼oured to replace the subtle talk on 
abstract questions» and the quib- 
bling of the teachera of hia day, by 
the study of human life and ita in- 
tereste, Uiere was a kind of analogy 
between him and Bacon. libe 
thought comee from Cioero'8 Tusc. 
Diep. V. iy. 10. " Socratea primus 
Philoaophiam devocavit e coeio, et 
in urbibua coUocavit, et in domos 
etiam introduxit, et coegit de vita 
et moribus rebuaque bonie et malia 
qucerere." 
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nacta sit; nisi forte qnis monachi alicigas in cellala, 
aut nobilis in ▼iDQla lacubrantiSy exeni[riiim adduxe- 
rit ^ : sed facta est denram naturalis philosophia inslar 
transitus cnjusdam et pontistenui ad alia. 

Atqne magna ista soientianun mater mira ind^i- 
tate ad oflScia ancill» detmsa e8t ; qtus mediohias aot 
mathematices operibu» ministret, et rursus quae ado- 
lescentium immatum ingenia lavet et imbaat Telat 
tinctura quadam prima, ut aliam postea felichis et com* 
modius excipiant. Interim nemo expeolet magnum 
progressum in scientiis, (prsesertim in parte eamm ope- 
ratiya) nisi philosophia naturalis ad scientias partJcu* 
lares produota fuerit, et scieutiie particulares ruifsag ad 
natumlem philosopbiam rednctsf. Hific enim fit, ut 
astronomia, optica, musica, plurtmie artes mecbanicey 
atque ipsa medicina, atque (quod quis magis miretur) 
philosopbia moralis et cirilis» et scientiss logicfle, nfl 
fere habeant altitudinis in profundo; sed per supeN 
ficiem et varietatem rerum tantom labantur: quia 
postquam particuiares istse scientiae dispertitss et con- 
stitutae fuerint, a pbilosophia naturali non amplius 
aluntur; quse ex fontibus et yeris eontemplationibus 
motuum, radiorum, sonorum, texturse, et schematismi 
corpomm, affectuum, et prehensionum intellectualium, 
noYas vires et augmenta illis impertiri potuerit ^. ItSr 



M ThiB Mcmk in his cdl doubt- 
lesB refen to Roger Bacon in hia 
itudy at Oxford; see Palgnive, 
Merchant and Friar : and the Noble 
xn his ViDa is probably Descaites. 

^ For thia depeAdeilce of om 
knowledge in Morak and Logic aa 
well aa Mechanics, or Mathematicay 
on Natoral Philosophf, aee infr. I. 
i2*j. This is one of the AphoriBmB 
wldeh Beem to favour the doctrine 
that Bacon was a " PositiviBt;" as 



sfaewing Ihaft he eooflldered the 
causes of monil good and efil to be 
material. But there ib no grtMmd 
whateTeribvthis. Onra^etiona&c 
mmt act in a material bodj, and so^ 
to a certain extent, hare phyaed 
phenomena; and, iJierefore, so ftr 
are under the head of Natotal Phi* 
loBophy: but liheie is nothing fco 
shew ^at Baeon meadl more than 
thifl. The materialiat system of Mo- 
rals and habits ia weQ attacked hj 
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que miBime miraiii esfc, si aeientke noii (^escank, cum a 
radioibuB auia siut geparetsBw 

LXXXI. 

Rursus se ostendit alia causa potens et magna, cur 

scientiae panim promoverint. Ea vero hsec est ; quod 
fleri non possit, ut recte procedatur in curriculo, ubi 
ipsa meta non recte posita sit et defixa. Meta autem 
scientiarum vera et legitima non alia est quam ut 
dotetur vita humana novis inventis et copiis®. At 



D. Stemit, Phil. oi the Human 
Mkul, part I. chap. $. on Atteo- 
tion. 

* Thit Aphorism gives us the 
kef to the ehief part of Bacon'» 
Philoflophy; not " quflestiones" hut 
** j&uctus ;*' and that not inimediate 
and partta], but pennanent and com- 
plete. '* Lord Bacon/' says D. Stew- 
art (PhiL of the Human' Mind^ In- 
tiod. II, i 2), *' WM the irat person 
who took this comprehensive view of 
the difflBrent departments of study : 
apd who point^ qnt» to all daBsea 
of Uterary men^ the great epd to 
which all their labours ahould con- 
•pire; the multiplication of the 
sources of human enjoyment, and 
the eztension of man'8 dominion 
over Nature." See De Augm. 9ci- 
ent. i. " Ompium autem gravissi- 
mus enor in deviatione ab ultimo 
doctffaiarum fine consiatit. Appe* 
tunt enim homines Scientiam, alii 
ea invita curioaitate et irrequieta; 
alii animi oauaa et ddectationis; ahi 
eziatimationis gratia; alii oonten- 
tionia ango, atque ut in diaaerendo 
snperioree eint: plerique propter 
locrom et vietiim: paueiaaimi, ut 
donum rationia, divinitufl daium, in 
naua humaBi generia impandant. — 
Hoc enim illud eat, quod reveia 
doetrinam atque artee condecoraret 
et attoUeret, ai contemplatio et actio 



arctiora quam adhuc vinoulo copo» 
larentur." In the Adv. of Leunr 
ing, Bk. iy he makes the true end of 
Sdence " the relief of man^ estate.'* 
Tl^e dangar of carrying out to the 
fidl thia prindple wiU be that we 
are always liable to foUow afWr 
** materifd gratification" at the ex- 
pense of aU else. And yet the most 
comfbrtable person wiU (ceteria pa- 
ribus) be the most healthy; that ie, 
mere exposure and hardship never 
strengthen. Comfort, dea^nessy 
and vigour go together. If we wor- 
ship eiyoyment, make a science of 
it, eeek Ufe (as it were) fbr its sake, 
the reault muat be lowering. But 
comfort in itaelf is no enemy to 
strengtb. Some would have it that 
MoraUty at least (if not Faith too) 
consists in Good Taste — another 
phase of the same beUef. There ia 
a connection, a dose analogy, be- 
tween the beautiful of Art and £du- 
oation, and the beautiful of Moral 
Life: but they oan be di^ined; 
and 80 can the comforti^ble and the 
gpod. Stm <' UtiUty and ProgreM" 
are great enda for man'8 social Ufe, 
aBdwm(Uke all God'8 gifts),if right^ 
uaed, be found aubservient to ReU- 
gion. At any rate a man vho Uvfis 
(for example) in a comfortable cot- 
tage wiU have more aeU-respect, i^nd 
fewer social annoyance^i thui if his 
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turba longe maxima nihil ex hoc sapit» sed meritom 
plane est, et profesBoria ; nisi forte qnandoqne eyeniat, 
nt artifex aliquis acrioris ingenii, et gloriie enpidns, 
no7o alicui invento det opeiam; quod fere fit cum 
fiicultatom® dispendio. At apud plerosque tantum 
abest, ut bominee id sibi proponant, ut scientiarum et 
artium massa augmentum obtineat; ut ex ea, quae 
prsesto est^ massa nil amplius sumant aut quserant, 
quam quantum ad usum professorium» aut lucnun, aut 
existimationem, aut bujusmodi compendia, conyertere 
possint. Quod si quis ex tanta multitudine scientiam 
affectu ingenno et propter se expetat ; inyenietur tamen 
iUe ipse potius contemplationum et doctrinanim yarie- 
tatem, quam yeritatis seyeram et rigidam inqnisitio- 
nem seqni. Rursus, si alius quispiam fortasse yeritatis 
inquisitor sit seyerior; tamen et ille ipse talem sibi 
proponet yeritatis conditionem, quss menti et inteU 
lectui satisfaciat in redditione causamm rerum quie 
jampridem sunt cognitse ; non eam, quse noya operum 
pignora, et noyam axiomatum lucem asseqnatur. Ita- 
que, si finis scientiamm a nemine adhuc bene positns 
sit, non miram est, si in iis, quse sunt subordinata ad 
finem, sequatur aberratio. 

LXXXIL 

Quemadmodum autem finis et meta scientiarnm 

male posita sunt apud homines; ita rursus etiam si 



bome were filthy and wretched; and 
nothing is so favourable to vice as 
the prostration apringing from bad 
food, bad air, and dirt. And aelf- 
reapect is both good in itadf, and 
kads to a moral life and to a greater 
readineaa to re c eive religiouB im- 
preenone. And Education, thoogh 
ita development, often too rapid and 
■uperficial, aometimes leada to men- 
tal Infidelity, ia at any rate better 



than ignorance and d^gndatioD, 
which^are after all a kind of bratiah 
Infidehty. Macaulay in hia Bauf 
on Bacon refera to thia Aphoiiam. 
Hia Esaay has a woridly and mate- 
rial tendency thnmghout (yifliMe,for 
iostance, in his unjust attack ob 
Plato), which is to be regietted. Gf. 
alsoinfra I. ii6. 
^ Facultates, dvnS^ic, Piroperty. 
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illa recte posita fuisseDt, viam tamen sibi delegerunt 
omnino erroneam et imperviam. Quod stnpore qno- 
dam animum rite rem reputanti perculserit ; non ulli 
mortalium curae aut cordi fuisse, ut intellectui humano 
ab ipso sensu et experientia ordinata et bene condita 
▼ia aperiretur et munii^tur ; sed omnia vel traditionum 
caligini, vel argumentorum vertigini et turbini, vel 
casus et experientiae vagse et inconditse undis et amba- 
gibus, permissa esse. Atque cogitet quis sobrie et 
diligenter, qualis sit ea via, quam in inquisitione et 
inventione alicujus rei homines adhibere consueverunt. 
£t primo notabit proculdubio inveniendi modum sim- 
plicem et inartificiosum, qui hominibus maxime est 
fimiiliaris^. Hic autem non alius est, quam ut is, qui 
se ad inveniendum aliquid comparat et accingit, primo 
quse ab aliis circa illa dicta sint inquirat et evolvat ; de- 
inde propriam meditationem addat, atque per mentis 
multam agitationem, spiritum suum proprium sollicitet, 
et quasi invocet, ut sibi oracula pandat : quse res om- 
nino sine fundamento est, et in opinionibus tantum 
volvitur. 

At alius quispiam dialecticam^ ad inveniendum ad- 
vocet, quse nomine tenus tantum ad id quod agitur 
pertinet. Inventio enim dialecticse non est principio- 
rum et axiomatum prsecipuorum, ex quibus artes con- 
stant, sed eorum tantum, quae illis consentanea viden- 
tur. Dialectica enim magis curiosos et importunos, et 
sibi negotium fiusessentes, eamque interpellantes de 
probationibus et inventionibus principiorum, sive axio- 



^^ (i) Thii error in the means oeed vestigation of the opinione of othen 

for diBOovery of Troth, is the trusting was one form of Indnction. 
to Authoiitiee, rather than appealing ^^ (3) Thie enor ia utterly vicioutf. 

to factB. Of thia Arittotle was a Dialectics in themselvee can never 

notable inatance. With him the in- be of the slighteet use in Discovery. 
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matum prinionutt» ad fideii], et v^tx saenuMBtiim 
coilibet arti pnestaadum» notiefiimo reflponAo i^i^t. 

Beetat experieBtia mera^: quae» si occttmt^ eaeua; 
8i quBcsita sit» ezperimeutum Domiuatur. Hoc aniem 
experienti» genus luhil aliud est» quam (quod aiuut) 
seopee dissolut»^*^, et mera palpatio, quali hoouiiw 
uoctu utuntur, omnia pertentando, si forte in reotam 
viam incidere detur ; quibu8 multo eatius et consiUtiaB 
fiNret, diem prsestolari, aut himen acGeBdeffe^ et dein- 
cepa viam inire. At contra, verus experieati«& oido 
primo lumen aoeendit» deinde per lumen iter demoii" 
strat, incijHendo ab experientia ordinata et digeeta, et 
minime pr»po8tera^^ aut erratiea» atque ex ea edueendo 
axiomata, atque ex axiomatibus constitutis ruxaus ex- 
perimenta nova, quum nec verbum divinum in rwum 
massam absque ordine operatum sit. 

Itaque desinant homines mirari, 8i spatium soientia* 
rum non coufectum sit, cum a via omnino aberraverint; 
relicta prorsus et deserta experientia, aut in ipsa (tan* 
quam in labyriutho) se intricando, et circumcuraando ; 
cum rite iustitutus ordo per experientise sylvas^^ ad 
aperta axiomatum tramite oonatanti ducat. 



^^ (3) 1*biB enor, of disorderly ex- 
perience, probably ie put bere as 
agunst Ariatotle^s coHections of 
iacte in Natond Hiatory. But if we 
take Bacon'8 Sylva Sylvarum aa a 
apecimen of Aw style of coUection, 
wbat order is tbere eren in bia own 
catalogues? 

7S *« Bcopae dissolutce." Tbe trans- 
ktora bave missed tbe meaning 
bere. One tranalates — ^bat wbat it 
meana ia a myetery — ** ahooting at 
rovers." Wood baa " a looee 
iagot:" wbicb, tbougb not wrong, 
ie not explicit It ie a proverb— €S« 
eero uaee it of Cnaar, '* L. CMurtm 



vidi Mintuniia^--noii borainem aed 
tcopas dtstohUas" Ad Att. 7. 13. It 
is used of any one or any tbmg vain 
orliitile. Hereof ezpeniB«ntab«p- 
ed together witbout any order, just 
Uke the twiga of an unbound beaom. 
Cf. I. loi» loa. It probably ia an 
aUuaion toiEsop^a hb\b of tbe bnndk 
of sticks. 

74 "pr8epo8tera"v(rrcpovirp^pOT, 
i. e. making up one^a mind firat, and 
finding «xamplea to «uit tfteaiward a. 

^^ Bacon ia fond of tbia Metaphor. 
It ia only partly good. Tbe langle- 
woodand thick treea of pathlaae evpe- 
rtence unamuiged-^-eo fiu aU wril: 
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Lxxxin, 

Excretit aotem mumm in modum isfcud malum ex 
opmione quadam, nve «stimatione iuveterata, yerum 
tumida et damnoea; miniii uempe mentis human» 
raflgestatem, si experimentifl, et rebus particularibus 
wnsoi sol^ectis, et iu materia determinatis, diu ac 
nrahum versetur^^: prsesertim quum hujusmodi rea ad 
ioquirendum laborios», ad meditandum ignobilea» ad 
dicendum asperss, ad practicam illiberaies, mim^x> infi-* 
nitia, et subtilitate tenues esse soleant* Itaque jam 
tandem huc res rediit, ut via vera non tantum deserta, 
sed etlam interclusa et obstructa sit; fastidita expe- 
rientia, nedum relicta, aut male administrata. 

LXXXIV. 

Rursus vero homines a progressu in scientiis detiniiit 

et fere incantavit reverentia antiquitatis, et virorum, 
qui in philosophia magni habiti sunt, auctoritas, atque 
deinde consensus. Atque de consensu superius dictum 
est^. 

De antiquitate^ autem opinio, quam homines de ipsa 



bnt wluit isituiMd is not a path otit of 
a wood into open conntry, so much 
as a good arrangement of the trees 
in it. The Metaphor is expanded in 
a firagment supposed to be his In- 
troduction to ihe Fourth &ct of the 
Instanration; therD, speaking of the 
Sylv. Sylv., he says, ''we endea" 
vomvd to penetrate and pase throngh 
the woods of Nature, thick set and 
darkened with a great variety of ez- 
perimenta, as with leaves ; and en- 
tangled and twined together, like 
abnilM and buahea, wiib the sub- 
tflty of obaervationfl. We are now, 
perhape, proceeding to the more 
open parts of Nature, which how- 
ever are still more difficult; and 
having got through the woods, are 



come to the bottoma of the moon* 
tains :" and bo on. 

7^ Something Uke thia contempt 
of particulars will be traced in many 
of the Ancient Philoeophers — in 
such doctrines (for exampk) aa that 
the " Skrtipw* is miici^. So too in 
Flato Rep. Bk. vii. on Edncation. 
Roger Bacon in tbe Opus MijuB I. 
ix. says thal the contempt for what 
one does not know is one chief hin- 
drance to improvement. 

77 snperius — ^via. I. 77. 

78 Gf. Adv. of Learning, Bk. i. 
p.47, 48. Almost all the opening 
of Roger Bacon'8 Opus Majus bat- 
tlea with the prejudioe in favour of 
Antiquity. Opus Majus, I. i. — ^viii. 
See also tbe Introd. to Locks^a 



76 



NOVUM OKGANUM. 



fovent, negligens omnioo est, et vix verbo ipsi congraa. 
Mundi enim senium et grandieTitas pro antiqnitate yeie 
babenda 8unt; quae temporibus nostris tribni debent» 
non juniori setati mundi, qualis apud antiquoe foit 
Illa enim setas, respectu nostri, antiqua et major ; re- 
spectu mundi ipeius, nova et minor fuit. Atque reveia 
quemadmodum majorem rerum bumanarum notitiam, 
et maturius judicium, ab bomine sene ezpectamus» 
quam a juvene, propter experientiam, et rerum, quas 
vidit, et audivit, et cogitavit, varietatem et copiam; 
eodem modo et a nostra fetate (si vires suas nosset, et 
experiri et intendere vellet) majora multo quam a 
priscis temporibus expectari par est; utpote letate 
mundi grandiore, et infinitis experimentis et obeerva- 
tiouibus^ aucta et cumulata. 

Neque pro nihilo sestimandum, quod per longinquas 
navigationes et peregrinationes (quae seculis nostris in- 
crebuerunt) plurima in natura patuerint» et reperta sint, 
quse novam philosophise lucem immittere possint. Quin 
et turpe hominibus foret, si globi materialis tractus, 
terrarum videlicet, marium, astrorum, nostris tempori- 
bus immensum aperti et illustrati sint; globi autem 
intellectualis finis inter veterum inventa et angustias 
cohibeantur. 



Essay on Human Undentanding. 
Cf. also Hooker^B Eccles. Pol. V. 
7.1. 

Seneca alao had the notion of the 
later tiniea being really the older; 
and 18 quoted to that effect in the 
Opna Mqna, L 9. '* Antiqnitaa se* 
culi juventua mundi." 

^ Ezperiment and Obeervation — 
their relative worth and application. 
See Sir W. Herechel^s Discourse, § 
67. MiU's Logic, book III. ch. yii. 
Coleridge'8 Table-Talk, Oct. 8,1830. 



<« 



Personal Ezperiment ia 
sary in order to conect ovr ovn 
Obsenrationa of the EzperimentB 
which Nature herself makes for ua — 
I mean» the Phenomena of the Uni- 
verse. But then Observation is, 
in tum» wanted to direct and aub- 
stantiate the course of Ezperiment 
Ezperimenta alone cannot advanoe 
knowledge without Observation ; 
they amuse for a time, and thea 
pass off the scene and leave no tiace 
behind them." 



LIB. I. 84, 85. 
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Auctores vero quod attinet^, summfle pufiillanimita- 
tis est, auctoribus infiuita tribuere, auetori autem auc- 
torum, atque adeo omnis auctoritatis» tempori, jus suum 
denegare. Recte enim yeritas temporis filia didtur, 
non auctoritatis. Itaque mirum non est, si iascina ista 
antiquitatis, et auctorum, et consensus* hominum vir- 
tutem ita ligaverint, ut cum rebus ipsis consuescere 
(tanquam maleficiati) non potuerint. 

LXXXV. 

Neque solum admiratio antiquitatis, auctoritatis, et 

consensus, hominum industriam in iis, quse jam inventa 
Bxmtj acquiescere compulit ; verum etiam operum ipso- 
rum admiratiOy quorum copia jampridem fitcta est hu- 
mano generi. Etenim quum quis rerum varietatem, et 
pulcherrimum apparatum, qui per artes mechanicas^^ 
ad cultum humanum congestus et introductus est, ocu- 
lis subjecerit, eo certe inclinabit, ut potius ad opulentise 
humanse admirationem, quam ad inopise sensum acce- 
dat; minime advertens primitivas hominis observatio- 
nes, atque naturse operationes, (quse ad omnem illam 
varietatem instar animffi sunt, et primi motus) nec 
multas, nec alte petitas esse; caetera ad patientiam 
hominum tantum, et subtilem et ordinatum manus vel 



^ Man't lore of rest (leferred to 
I. ao) would readily Irad him to 
aoquiesoe in the judgmenU of othen. 
Bcflides thie there ia our cruah of 
work, which produoea in ua a hahit 
of takixig stateinentB on truat — ao 
introdndng the '^division of k- 
bonr'' princq>Ie — a prindple which 
hdpa thinga on, but has a very 
naiTOwing efiect on men'B minds: 
then there is veneration, and hum- 
ble diatroat of self— « good quality 
with a bad tendency (and what good 
quality haa not such ?). And after 



aU, <<Tmth is the child of Time:" 
but ia not Time here (to a great ez- 
tent) revised and rectified Author- 
ity i Juat as ia the caae with Con- 
aent, which ia perhapa also a form 
of Authority. If men were perfect 
there might be no need of it : but 
aawe arewe aeem to require guidea. 
What Bacon ia oppoeing ia idle 
truating in othersy instead of verify- 
ing statementa; and appealing to 
men» instead of to &ct8. 
si Cf. Bupr. 1. 66, 74. 
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instniiiieDtoram motom, pertiiiere. Bes enim ^exempli 
gratia) subtilie est oerte et aocamta eoofeetio boiolo- 
fioram, taiis soilieet, quae e«eleBtia tn ratiay pitlaQm 
aoimalium in motu SHeeesBiyo et. ofdinato, Tidestar 
imitari ; quae tamen res ex uno ant altero natone axio- 
mate pendet^. 

Qnod ai quis rurBus subtilitatem iflam intueatur, qns 
ad artes liberales pertiaet^; aut etiam eaniy^inae ad 
corporum naturalium pneparationem per artes mecha- 
nicaa spectat^ et bujusmodi reB suspiciat; veluti in^en- 
tionem motuum ceeleBtium in aatronomia» concentuum 
in musica, literarum alphabeti (quse etiam adhuc in 
regno Sinaruro in usu non sunt) in grammatiea; aut 
irursus in mecbanicis» &ctorum Bacchi et Cereris, hoc 
est» prseparationum ^ vini et cerFisise, panificiomnBu ant 
etiam mensse deliciarum, et distillationum, et similinm : 
ille quoque» si secum cogitet, et animum adyertai;, per 
quantos temporum circuitus (cum hflec omnia, praeter 
distillationes, antiqua fuerint) hsec ad eam, quam nunc 
habemus, culturam perducta sint, et (ut jam de horo- 
logiis dictum est) quam parum habeant ex obeerva- 
tionibus et axiomatibus naturse, atque quam facile, et 
tanquam per oceasiones obvias, et contemplationes in- 
currentes, ista inveniri potuerint : ille (inquam) ab omni 
admiratione se facile liberabit, et potins hiiman« con- 



» Cf. rapr. I. 93. Our objeet » Bac<m'8 *'hhml arte^^mTwy 
tn profleeufting physkal diseowrNs dflfectife; «nd it k UDgidar 



ehoold be twofold ; (i) tbe dieeo- fittie a man with hia gimd iou^gina- 

Tery of hitherlo oiiknown pawm or tion aeen» to have been imprwBifH 

Ibreea» euch aa Galvanism, Eleetri- by tiie fine Arta. Gf. aapr. 1. 7. 
aty, Actiniam of aolar raya ; (2) the ^ prm fo ra iionmi» ia the readmg 



appficadon of auch powen aa we hithetto foUowed. Botinthe. 

are aware of to the reqnirementa of of edit. i6ao Bacon haa co ffr eoted it 

science and of fife, aa we may aee to ya ygra ^wa iai i^ whidi ia deatly 

if we conaider (e. g.) the origin and betto-. 
appfication of Steam. 



LIB. I. 85. 79 

^(Mnifi niisereUtar, qaod per tot secnla tanta fuerit 
ireram 0t inventorntti penaria et sterilitas. Atqoe hiec 
ipsa tMneft, qnoram minc meationett fecimus» ioTenta, 
pUioetophia et aitibos intelleotas aBtiqniora iuemnt: 
«deo ut (iBi Tmtm dicendum sit) cum hujusmodi ecien- 
tift raftionales et dogmaticfle inceperint, inventio operom 
titilium desierit. 

Quod 8i quis -ab ofivcinis ad bi l^thecas se conrerte- 
rit^ et immengM», quam videmuB, librorum varietatem 
in admirataotie habuerit, is, examinatis et diligentiuB 
introspectis ipsonim Mbrorum mafteriis et coiitentiB, 
ofastupesoet oerte iu contrarium ; et postquam uallum 
-dari finem repetitionibas observaverit, quamque homi- 
nes eadem agatit et loquantur, ab admhratione varietotiB 
tamnbtt ad miiaculum indigenti« et paucitatis earum 
terum, quse hominum mentes adhuc tenuerunt et oocu- 
parunt. 

iQaod si quis ad intuendum ea, quse magis curiosa 
^abeBtur quam sana, animum submiserit, et alchemi- 
stanimaot Boagoram^ opera penititts^ intfospexerit, 
is dubitabit forsitan, utnmi risu, an lachrymis potius 
illa 4igna sint. Alchemista enim spem alit seternam, 
atque ubi res nm «uccedit, erHDres proprios reos sub- 
stitait ; secum aecusatorie reputando, se aut artis aut 
auctoram vocabula non satis intellexisse ; unde ad 
traditiones et auriculanss eusurros animum applicat; 
aut in praoticee mm scrupulis et momentis aliquid titu- 
barfeifm 'OBse ; unde experimenta in inflnitum repetit : 



^ Cf. Adv. of Lmniiiig, p. 44; ^ *' Pe&iliitf" k a form searcdy 

eupr. I. 5: «nd for « more .aUowed; aad whea it iloes occur it 

friendlj yiew see infr. II. 31. Ba- is in very late writers, and with the 

oon was indined '' in a purified option of other readings. Still as 

■e—a** to take iMyia ae haadmaid Bacon doubtleas^wtote p * Hkmi and 

to the diecovery of Forma. Gf. infr. notpemUuB in tfais place, I have not 

II. 9. hedtated taretain it. 
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ac interim quum inter experimentoram sortes» in qu»- 
dam incidit aut ipsa facie nova, aut utilitate non oon- 
temnenda ; hujusmodi pignoribus animum pascit, eaque 
in m^jus oBtentat et celebiat: reliqua spe sustentat 
Neque tamen negandum est^, alchemistas non pauca 
inyenisse, et inventis utilibus homines donaase. Verum 
fabula illa non male in illos quadiat de sene, qui filiis 
aurum in vinea defossum (sed locum se nescire simu- 
lans) legaverit, unde illi vine» fodiends diligenter in- 
cubuerunt, et aurum quidem nullum repertum, sed 
vindemia ex ea cultura facta est uberior. 

At naturalis magi8& cultores, qui per rerum sympa- 
thias ^ omnia expediunt, ex conjecturis otiosis et supi- 
nissimis rebus virtutes et opeiationes admiiabiies affinx- 
erunt; atque si quando opera exhibuerint, ea illius sunt 
generis, ut ad admiiationem et novitatem, non ad 
fructum et utilitatem, accommodata sint 

In superstitiosa autem magia (si et de hac dioendum 

sit) illud inprimis animadvertendum est, esse tantum- 

modo certi cujusdam et definiti generis subjecta, in 

quibus artes curiosse et superstitiosae, per onmes na- 

tiones, atque eetates, atque etiam religiones, aliquid 

potuerint aut luserint. Itaque ista missa flEtciamus. 

Interim nil mirum est, si opinio copise causam inopis 

dederit. 

LXXXVI. 

Atque hominum admirationi, quoad doctrinas et ar- 

tes, per se satis simplici et prope puerili, incrementum 

acoessit ab eorum astu et artificio, qui scientias tracta- 

verant et tradiderant Illi enim ea ambitione et afieo- 

tatione eas proponunt, atque in eum modum efformatas. 



87 Cf. aapr. 1. 73. '' coiMent of Natnre" ia giveii tt 

M iympaihut : df. inlr. II. 50. 6, length. 
where Bacon's own view of the 
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ac veluti personatas» in hominum conspectum produ- 
cunt» ac si illse omni ex parte perfect® essent, et ad 
exitum perductse. Si enim methodum aspicias et par-» 
titiones^, illse prorsus omnia complecti et concludere 
yidentur, quse in illud subjectum cadere possunt. Atque 
licet membra illa male impleta, et veluti capsulse ina- 
nes sint; tamen apud intellectum vulgarem scientise 
formam et rationem integrse prce se ferunt. 

At primi et antiquissimi veritatis inquisitores, me* 
liore fide et fato, cognitionem illam, quam ex rerum 
contemplatione decerpere, et in usum recondere sta- 
tuebanty in aphorismosy sive breves, easdemque sparsas, 
nec methodo revinctas sententias, conjicere solebant; 
neque se artem universam complecti simulabant^ aut 
profitebantur» At eo quo nunc res agitur modo, mi- 
nime mirum est, si homines in iis ulteriora non qus* 
rant, quse pro perfectis et numeris suis jampridem 
absolutis traduntur. 

LXXXVII. 

Etiam antiqua magnum existimationis et fidei incre- 
mentum acceperunt ex eorum vanitate et levitate, qui 
nova proposuerunt ; prsesertim in philosophiae naturalis 
parte activa et operativa. Neque enim defuerunt ho- 
mines vaniloqui et phantastici, qui partim ex creduli-* 
tate, partim ex impostura, genus humanum promissis 
onerarunt: vitae prolongationem, senectutis retardatio- 
nem, dolorum levationem, naturalium defectuum repa- 
rationem, sensuum deceptiones, affectuum ligationes et 
incitationes ^, intellectualium facultatum illuminatio- 

^ Tbis woold hold especially of *o This language reminds one of 

the older deductive systeni; but Electrobiology and other deluaiona 

also of the universal eagemess after of modem days. The interested 

a perfect outline, which leads men generalizationa of quacks have done 

to aketch out what they cannot fill much to damage the repute of more 

up. than one branch of Physical Science. 

G 
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nes et exaltationes, Babstantiarum transmntaticmea» et 

motaum ad libitum roboiationes et multiplicationeB, 

aeris impressiones et alteiationes, coelestium influen* 

tiaram deductiones et procurationes» rerum fVitoraram 

divinationes, remotaram reprsesentationes, occaltarara 

reyelationes, et alia complura poUicitando et oeten* 

tando. Veram de istis largitoribuB non multum aber* 

rayerit» qui istiusmodi judicium feoerit, tantum nimi- 

ram in doctrinis philosophiae, inter horam Tanitates, et 

Teras artes, interesse» quantum inter res gestas Julil 

Csesaris, aut Alexandri Magni, et res gestas Amadidi 

ex Gailia^^ aut Arturi ex Britannia, in historis nar* 

rationibus intersit« Inveniuntur enim clarissimi illi 

imperatores revera majora gessisse, quam umbratiles 

isti heroes etiam fecisse fingantur; sed modis et viis 

scilicet actionum minime fiEibalosis et prodigiosis. Ne- 

que propterea sequum est, vene memorise fidem dero* 

gari, quod a fiEibulis illa quandoque Isesa sit et violata. 

Sed interim minime miram est» si propositionibus 

novis (praesertim cum mentione operam) magnam sit 

&ctum prsejudicium per istos impostores, qni similia 

tentaverant ; cum vanitatis excessus et iastidium etiam 

nunc omnem in ejusmodi conatibus magnanimitatem 

destraxerit. 

LXXXVIII. 
At longe majora a pusillanimitate, et pensoram, que 

humana industria sibi proposuit, parvitate et tenuitate, 

detrimenta in scientias invecta sunt £t tamen (quod 

pessimum est) pusillanimitas ista non sine arrogantia et 

fastidio se offert. 

Primum enim, omnium artium illa reperitur cautela 

Bacon is here referring to the mediaeTal Tonumee. The Srat edilM 

knguage of the Akhemists of hia of it that ia eztant waa printad al 

day. SeviIleA.D.T5i9. SeeHaUam^e 

*1 '* AmadiB de Gaul;" a famooa of Europe, part I. chap. iv. $ 70. 
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jam facta familiaris, ut In qualibet arte auctores artis 
suse infirmitatein in naturoe calumniam vertant; et 
quod ars ipsorum non assequitur» id ex eadem arte im* 
posribile in natura pronunciant Neque certe damnari 
potest ars, si ipsa judicet. Etiam pbilosophia, quae 
nunc in manibus est, in sinu suo posita qussdam ibvet, 
Sttt placita, quibus (si diligentius inquiratur) hoc homi- 
nibus omnino persuaderi volunt ; nil ab arte, vel homl- 
nis opere, arduum, aut ia naturam imperiosum et vali*» 
dum, expectari debere ; ut de heterogenia caloris astri 
et ignis, et mistione, superius^ dictum est. Quae si 
notentur accuratius, omnino pertinent ad humanae po- 
testatis circumscriptionem malitiosam, et ad qu^itam 
et artificiosam desperationem, quce non solum spei au^ 
guria turbet, sed etiam omnes industrise stimulos et 
nervos incidat, atque ipsius experientiaf^ aleas abjiciat ; 
dum de hoc tantum solliciti sint, ut ars eorum perfecta 
censeatur; glorise vanissimse et perditissimse dantes 
operam, scilicet ut quicquid adhuc ioventum et com- 
piehensum non sit, id omnino nec inveniri, nec compre- 
hendi posse in futurum credatur. At si quis rebus 
addere se, et novum aliquid reperire conetur, ille tamen 
omnino sibi proponet et destinabit unum aliquod in- 
ventum (nec ultra) perscrutari et eruere ; ut magnetis 
naturam, maris fluxum et refluxum, thema coeli» et 
hujusmodi, quae secreti aliquid habere videntur, et 
hactenus parum feliciter tractata sint: quum summae 
sit imperitiae, rei alicujus naturam in se ipsa perscru- 
tari ^ : quandoquidem eadem natura, quse in aliis vide- 

*2 Cf. sapr. 1. 75. of all one-tided viewsi of all pttti- 

M The Danrowness of mind wbich sansbip. It often givea vigour and 

laada tnen to inveatigate one subject point ; just ae some etrange views 

hf itaelf is not pecvdiar to pbyncs; gain plenty of prjieelytefl^ by being 

it ia found in Hiatory, Politica, Mo^ earneatly and zealoualy supported, 

rala — universally. It is tbe parent witbout consicleration of any colla- 

G 2 
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tur latens et occulta, in aliis mauifesta sit, et quasi 
palpabilis ; atque in illis adnurationem, in his ne atten- 
tionem quidem moveat. Ut fit in natura consisten* 
tise ^9 quffi in ligno vel lapide non notatur, sed solidi 
appellatione transmittitur, neque amplius de fuga sepsr 
rationis aut solutionis continuitatis inquiritur: at in 
aquarum bullis eadem res videtur subtilis et ingeniosa; 
quse bullse se conjiciunt in pelliculas quasdam, in hemi- 
spbserii formam curiose effictas, ut ad momentam tem- 
poris evitetur solutio continuitatis. 

Atque prorsus illa ipsa, quse habentur pro secretiSy 
in aliis habent naturam manifestam et commnnem; 
quse nunquam se dabit conspiciendam, si hominnm 
experimenta aut contemplationes in illis ipsis tantum 
versentur. Generaliter autem et vulgo, in operibns 
mechanicis habentur pro novis inventis» si quis jampri- 
dem inventa subtilius poliat, vel omet elegantius, vel 
simul uniat et componat, vel cum usu commodius 
copulety aut opus majore» aut etiam minore, quam fieri 
consuevit, mole vel volumine exhibeat, et similia. 

Itaque minime mirum est, si nobilia, et genere hu- 
mano digna inventa in lucem extracta uon sint, quum 
homines hujusmodi exiguis pensis et puerilibus contenti 
et delectati fuerint; quinetiam in iisdem se magnum 
aliquod sequutos, aut assequutos putaverint. 

LXXXIX. 

Neque illud praetermittendum est, quod nacta sit 



teral circumstanoes. This ia tfae 
reason of the aucceaa of aome wild 
aecta. Canried too far, and con- 
nected with the Imagination^ thia 
one-sidedneas becomea madneaa. 
But Truth is obtained by diligent 
coUation of what seem antagoniatic 
iacts; by acknowledging all limit- 



ing truths; by searching out the 
history of the same power as it acta 
under different circumBtancea &c. 

^ So gravity ia notioeable in a 
falling apple» but passea m^eeded 
in a revolving world. *' Conaiaten* 
tia'* is the mutual attraction of par» 
ticles. 



LIB. I. 89. 
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philoBopbia naturalis per omDes «tates adversarium 
molestum et difficilem; superstitionem nimirum, et 
zelum religionis C8ecum et immoderatum ^. Etenim 
videre est apud Grsecos ^, eos, qui primum causas natu* 
rales fulminis et tempestatum insuetis adhuc hominum 
auribus proposuerunt, impietatis in deos eo nomine 
damnatos: nec multo melius a nonnullis antiquorum 
patrum religionis Cbristianse exceptos fuisse eos» qui ex 
certissimis demonstrationibus (quibus nemo hodie sanus 
contradixerit) terram rotundam esse posuerunt, atque 
ex consequenti antipodas esse asseruerunt. 

Quinetiam, ut nunc sunt res, conditio sermonum de 
natura £gu;ta est durior et magis cum periculo, propter 
theologorum scholasticorum summas et methodos ; qui 
cum tbeologiam (satis pro potestate) in ordinem rede- 
gerint» et in artis formam effinxerint, hoc insuper effe* 
cerunt, ut pugnax et spinosa Aristotelis philosopbia 
corpori religioniSy plus quam per erat, immisceretur. 

Eodem etiam spectant (licet diverso modo) eorum 
Gommentationes, qui veritatem Christianse religionis ex 
principiis ex auctoritatibus philosophorum deducere et 
confirmare haud veriti sunt ; fidei et sensus conjugium 
tanquam legitimum multa pompa et solennitate cele* 
brantes, et giata rerum varietate animos hominum 
permalcentes ; sed interim divina humanis, impari 



^ Cf. sapr. I. 65. and Appendix 
C. for all this Aphorism. 

« Cf. Aristoph. Nab. 365. For 
the belief as to gravity acting up- 
wardsy and as to antipodes see Mill, 
Bk. II. chap. y. § 6. 

Thia Aphoriam is a yaluable one, 
aa ehewing that Bacon waa a be- 
lieyer in religion, and a senBible one 
too. Le Maistre attacks him here 
yery ^olently : '* Parmi le nombre 
preaqne infini de Blaaph^es que 



notre si^le a profi^r^ contre le bon 
sens, la monde, et la dignit^ de 
rhomme, on n'en trouyera paa un 
seul qui ne se trouve ou virtuelle- 
ment ou express^ment dans lea 
oeuvrea de Bacon. (Note to Stric« 
turesy p. 306.) This is the *' ani- 
mua" of all Le MaiBtre*8 attacks» 
and takea not a Httle from their 
yalue. Hallam*s Lit. of Europe, part 
III. chap. iii. §51 (note), puts Le 
Mustre at his right worth yery fairly. 
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eonditione» permiseentes. At in hujusmodi nisturis 
theologise eum philosophiay ea tantum, quse nuno im 
philosophia reeepta sunt, comprehenduntur ; sed noTa, 
licet in roelius mutata, tantum non summoventor et 
exterminantur. 

Denique inveniafl, ex quorundam theologorum impe« 
ritia, aditum alicui philosophise, quamvis emendate, 
pene interelusum esae. Alii siquidem simplicius sob- 
yerentur, ne forte altior in naturam inquisitio ultn 
eoncessum sobrietatis terminum penetret; tradncai- 
tes et perperam torquentes ea» qu» de divinis mysteriis 
in Soripturis sacris adversus rimantes secreta dirina 
dicuntur, ad occulta natune, quie nullo interdicto pro* 
hibentur ^. Alii callidius conjiciunt et animo Tersant» 
si media ignorentnr, singula ad manum et Tiigolam 
divinam (quod religionis, ut putant^ maxime int^rit) 
facilius posse referri : quod nihil aliod est, quani Deo 
per mendaeiuin gratificari^ velle. Alii ab exeraplo 
metuunt, ne motus et mutationes circa philosopbiam 
in religionem incurranty ac desinant. Alii deoique 
solliciti videntur» ne in natum inqnisitione aliquid io- 
Teniri possit, quod religionem (praesertim apnd indoo- 
tos) subvertat, aut saltem labeiaotet. At isti doo 
posteriores metus nobis ridentur omnino sapientian 
animalem sapere^; ac si homines in mentis natt reces- 
sibus, et secretis cogitationibus, de firmitudine religio- 



^ Like those wbo in ovr daj 
bare been suffeiing from a fooMsh 
fear leet Geology sbould subyert 
tbe Faith. " Rimantea aecieta di- 
▼ina" ia perbape an alluaion lo 
ColoBB. ii. i8. ** Intrading witb 
tboae tbinga wbicb be batb nol 
•een.** 

M TliiSf witbout being an ezaet 
%uotati0n, is taken from Job xiii. 7. 



**Vfm ye apeak wickedfy for God? 
and talk deceitfoUy for bim?* 
Bacon makea a tin^lar qfootation in 
tbe Advaneement of Leaming (p. 
13). **• It 18 good to aak tbe qoe- 
stion wbieh Job asked of bia friendi: 
WiU yon lie for God, as OQe man 
will do for anotber to gratify 
bim?" 
^ Cf. Adv. of Leaming, p. 63, 



LIB. I. 89, 90. 



87 



ois, et fidei in seneiiin imperio, diflSderent ac dabita- 
rent ; et propterea ab inquisitione veritatis in natura- 
libus periculum illis impendere metuerent. At vere 
rem reputanti, philosophia naturalis» post yerbum Dei, 
certissima superstitiotiis medicina est^^ ; eademque pro- 
batissimum fidei alimentum. Itaque merito religioni 
donatur tanquam fidissima anciila : cum altera volun- 
tatem Dei, altera potestatem manifestet. Neque enim 
erravit Illey qui dixit ; erratis^ nescientes Scripturas, et 
potestatem Dei^ : informationem de voluntate, et medi- 
tationem de potestate, nexu individuo commiscens et 
copulans. Interim minus mirum est, si naturalis 
pbilosophise incrementa cohibita sint ; cum religio, qu» 
plurimum apud animos hominum poUet, per quorun- 
dam imperitiam et zelum incautum in partem contra- 
riam transierit, et abrepta fuerit. 

XC. 

Rursus in moribus et institutis scholarum, acade- 
miarum, collegiorum, et similium conventuum, quae 
doctorum hominum sedibus, et eruditionis cuItursB 
destinata sunt, omnia progressui scientiarum adversa 
inveniuutur. Lectiones enim et exercitia ita sunt dis. 
posita, ut aliud a consuetis haud facile cuiquam in 
mentem veniat cogitare, aut contemplari^. Si vero 



1<N) So also in the Filum La- 
byrinthi, § 7. It is worth oonsider- 
ing this judicioiiB diBtinction ho- 
tween the functiont of Holy Writ, 
•nd those of Nature. One ie re- 
ninded of Butler^s famoue structure 
huilt opon the analogy between 
the Aaterial world and tbe eiHritual. 
The two have each their part ; and 
they muat comspond. And it ia 
n atsange tyranny which men are 
wont to eierdse in God^s name 
over the Buiida of their brethreuy as 



though they thonght that the world 
waa a device of the evil one, instead 
of the work of God. Cf. Browne'8 
Rel. Med. 1. 16. Keble^s Chriatian 
Year, Septuag. Sunday. 

^ Matth. xxii. 29. 

2 Bacon might have had in mind 
the University of Paris, and the 
Ramiat Logic, as well as the general 
ayBtem of Scholastic disputations, 
whose shadow still hngers among 
us. 
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unus aut alter fortasse jndicii libertate nti snstiDaeift, 
is sibi soli hanc operam iraponere possit; ab aliomm 
autem consortio nihil capiet ntilitatis. Sin et hoc 
toleraverit, tamen in capessenda fortuna indnstriam 
hanc et magnanimitatem sibi non levi impedimento 
fore experietur. Studia enim hominum in ejusmodi 
locis in quorundam auctomm scripta, yeluti in carce- 
res, conclusa sunt ; a quibus si quis dissentiat, continno 
nt homo turbidus, et rernm novarum cupidus corri- 
pitur^. At magnum certe discrimen inter res civiles» 
et artes : non enim idem periculnm a uovo motu» et a 
nova luce. Verum in rebus civilibus mutatio etiam in 
melius suspecta est ob pertnrbationem ; cum civilia 
anctoritate» consensu, fama, et opinione, non demon- 
stratione, nitantur. In artibus autem et scientiis, tan- 
quam in metalli fodinis, omnia novis operibus et ulte- 
rioribus progressibus circumstrepere debent. Atque 



< It is to be regretted that such 
a work as Aldrich^e '* Rudimeats" 
«hould Btill be the oolj text-book on 
Logic acknowledged in one Univer- 
sity. '* I cannot,^ sayv D. Stewart, 
(Phil. of the Human Mind, at the 
concluflion of the work,) "diamiM 
the snbject, withont remarking, as 
a fact which at some future period 
will figure in Literary History, that 
two hundred years after the date of 
Baoon's philosophical works, the 
antiqnated routine of stndy origi- 
nally prescribed in times of scho- 
hstic barbarism and of Popish su- 
perstition, should, in so many uni- 
▼ersities, be suffered still to stand 
in tbe way of improvements recom- 
mended at once by the present state 
of the Sciences, and by the order 
which Nature foUows in developing 
the intdlectaal faculties.'* Although 
this censore is now partly obsolete, 
it cannot be denied that the work 



mentioned above hindera the 
&etory study of a most UBefol 
branch of mental PhikMophy, 
gives a false impression of tt, and 
disgusts men with that which il 
professes to teach. Men leani fifom 
it a few banen *' laws of thoaght," 
without being taught to reflect oo 
what tkougkt is, and what is the con- 
stitution of the Mind. 

*' Ut homo turbidus." Sudi 
was the OQtcry against GaBeo, 
against Lock^ and, to a oertain 
eztent, agunst this rery work of 
Bacon'8. It was thought to have a 
great tendency to prodnoe '* dangcr- 
ous revolutions," and to ^ aabrat" 
govemments and overtum Behgioo. 
Among others, one Dr. Stnhbe de» 
nounced the whole raee of Ezperi- 
mentalists with the hi^pynidEname 
of '^the Bacon-faced generation.*' 
Account of the Nov. Org., Lib. of 
Useful Knowkdge, ii. p. 37. 
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fiecnndum rectam rationem res ita se habet, sed interim 
non ita yivitur : sed ista, quam diximus, doctrinarum 
administratio et politia scientiarum augmenta durius 
premere consuevit. 

XCI. 

Atque insuper licet ista invidia cessaverit; tamen 
satis est ad cohibeudum augmentum scientiarum, 
quod hnjusmodi conatus et industrise prsemiis careant. 
Non euim penes eosdem est cultura scientiarum, et 
prsmium. Scientiarum enim augmenta a magnis uti- 
que ingeniis proveniunt ; at pretia et prsemia scientia- 
rum sunt penes vulgus aut principes viros, qui (nisi 
raro admodum) vix mediocriter docti sunt. Quinetiam 
hujusmodi progressus, non solum prsemiis et benefi* 
centia hominum, verum etiam ipsa populari laude de- 
stituti sunt. Sunt enim illi supra captum maximae 
partis hominum, et ab opinionum vulgarium ventis 
facile obruuntur et extinguuntur. Itaque nil mirum» 
si res illa non feliciter successerit, quse in honore non 
fiiit. 

XCII. 

Sed longe maximum progressibus scientiarum, et 
novis pensis ac provinciis in iisdem suscipiendis, obsta- 
culum deprehenditur in desperatione hominum, et sup- 
positione impossibilis^ Solent enim viri prudentes et 
severi in hujusmodi rebus plane diffidere : naturae 
obscuritatem, vitse brevitatem» sensuum fallaciaSy judicii 
infirmitatem, experimentorum difficultates» et similia 
secum reputantes. Itaque existimant, esse quosdam 
Bcientiarum, per temporum et setatum mundi revolu- 



^ This difficnlty from nian'8 de- Encycl. Metrop. It leads Bacon to 
spair is no newthing. Cf. Dr.Je- consider ita contrary — Hope, and 
Temie's Eisayon the Sceptics in the ita grounds. 
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tiones, flaxus et refluxus^ ; cum aliis temporibus cres- 
cant et floreant, aliis declinent et jaceant : ita tamra» 
ut cum ad certum quendam gradum et statum perve- 
nerint, nil ulterius possint. 

Itaque si quis majora credat aut spondeat, id pntant 
esse cujusdam impotentis et immaturi animi ; atqne 
hujusmodi conatus initia scilicet leeta, media ardua» 
extrema confiisa habere. Atque cum hujusmodi oogi- 
tationes ese sint, quse in viros graves et judicio prsB- 
stantes facile cadant; curandum revera est, ne rei 
optimse et pulcherrimse amore capti severitatem judicii 
relaxemus, aut minuamus; et sedulo videndum, quid 
spei affulgeat, et ex qua parte se ostendat ; atque auris 
levioribus spei rejectis, effi, quse plus firmitudinis ha* 
bere videntur, omnino discutiendse sunt et pensitandse. 
Quinetiam prudentia civilis ad consilium vocanda est 
et adhibenda, quse ex prsescripto diflSdit, et de rebus 
humanis in deterius conjicit^. Itaque jam et de spe 
dicendum est ; prsesertim cum nos promissores non 
simus, nec vim aut insidias hominum judiciis ikciamus 
aut struamus, sed homines manu et sponte ducamus. 
Atque licet longe potentissimum futurum sit remedium 
ad spem imprimendam» quando homines ad particu- 
laria, prsesertim in tabulis nostris inveniendi digesta et 



' In all eocial affain tbere is but 
little abeolBte progresB; for eacb 
gain is bat a narrow balance won 
by tbe good from the evil. But in 
Iliyatcal ScienoeB ibia now acarcely 
bolds good, aince tbe " literata 
ezperientia" bas made tbe know- 
ledge of each age remain to assiat 
tbe nezt. So too in modem Ma- 
tbematica: tbey bave never bad 
««fioxiiB et refluzus:*' tbeir^t ia a 
flteady progreaa of improremeiit. 
Bnt all moral subjects eeem to be 



under tbis law; aa are their 
Political queetiona. 

^ Thia is like tbe prindple wbich 
Butler makea uae of for action in 
conttngencies. So Ariatolle^a RheL 
II. 139 aketchea the cbaracter of old 
men : di^ yiip t6 iroXX& Tny fitfiim' 
tctptu JCBi irAfMi c^uN uf i|u nit jbw 
^fiaprrfKtwai, Koi rik irXcM» <fmvka 
tuw Tw npayitarw, ov dtafitfiatawh- 
rat oMr and again» «nl bvaSkanlba 
lUk n^ ^mipiair rh ykp wXcmi rir 
ytypopmuf ^avXa cVrrtr» 
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disposita, (que partim ad secundam, sed multo magis 
ad quartam Instaurationis^ nostm partem pertinent) 
adduoemus ; cum hoc ipsum sit non spes tantum, sed 
tanqoam res ipsa: tamen ut omnia clementius fiant» 
pergendum est in instituto noetro de prffparandis ho- 
minum mentibus; cujus prasparationis ista ostenrio 
spei pars est non exigua. Nam absque ea, reliqua 
fiu^iunt magis ad contristationem hominum» (seilicet, ut 
deteriorem et viliorem habeant de iis, que jam in usu 
suut, opinionem, quam nune habent ; et suas conditio« 
nis inibrtunium plus sentiant et pemoscant) quam ad 
alacritatem aliquam indncendam, aut industriam expe- 
riendi acuendam. Itaque conjectune nostr», quse spem 
in hac re &ciunt probabilemy aperiend» sunt et propo- 
nendae : sicut Columbus fecit, ante navigationem illam 
suam mirabilem maris Atlantici : cum rationes addux-» 
erit, cur ipse noyas terras et continentes prseter eas, 
quse ante cognitse fuerunt, inyeniri posse confideret: 
quae rationes licet primo rejectie, postea tamen experi- 
mento probat» sunt, et rerum maximarum causae et 
initia fuerunt. 

XCIII. 

Principium autem sumendum a Deo ^ : hoc nimirum 

quod agitur, propter excelleutem in ipso boni naturam, 
manifeste a Deo esse ; qui auctor boni» et pater lumi- 
num est. In operationibus autem divinis» initia quse- 
que tenuissima exitum certo trahunt. Atque quod de 



' Hie fonrth Part of the Instau- 
rBtioa 18, as Bacon statee in the 
Diatribntio, the particukr applica- 
tion of the Second (i. e. of the Nov. 
Oig.). It has for its object tbe 
GoDection of Ezamples of Inqairy 
«nd Inreatigadon — anch as that of 
Heat» giren in the and Book of the 
NoT. Org. 



* A £efftber refatation of Le Mai- 
8tre'8 attack on Bacon 88 an Atheist : 
88 he also aays in the Pref . to the 
Inatauration ; " Nos certe aetemo 
▼eritatis amore dericti, yiarom in- 
certia et arduia et aoUtndinibaa nos 
commisimns ; et Divmo muBiKoflreti 
et hmian, mentem nostram — anati- 
nuimm.*' 
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spiritualibus dictum est, Regnum Dei nan venit cum 

observatione^ ; id etiam in omni majore opere ProYi- 

dentiae evenire reperitur: ut omnia sine strepitu et 

sonitu placide labantur ; atque res plane agatur» priuft- 

quam bomines eam agi putent aut advertant. Neque 

omittenda est prophetia Danielis de ultimis mundi 

temporibus ; MuUi pertransidunt, et muUiplex erit sd- 

entia ^^ : manifeste innuens et significans, esse in iatis, 

id est» in Providentia, ut pertransitus mundi (qui per 

tot longinquas navigationes impletus plane, aut jam in 

opere esse videtur) et augmenta scientiarum in eandem 

setatem incidant. 

XCIV.ii 
Sequitur ratio omnium maxima ad faciendam spem ; 

nempe ex erroribus temporis prseteriti, et viarum adhuc 

tentatarum. Optima enim est ea reprehensio» quam 

de statu civili haud prudenter administrato quispiam 

his verbis complexus est ^^ : Quod ad prceterita pessi- 

mum estj id ad futura optimum videri debet. Si enim 

vos omnia, qtue ad officium vestrum spectant, prastitisse" 

tis, neque tamen res vestree in meliore loco essent; ne 

spes quidem uUa reliqua foreU eas in melius provehi 

posse. Sed cum rerum vestrarum statuSy non a vi ipsa 

rerum, sed ab erroribus vestris male se habeat; spe- 

randum est, iUis erroribus missis aut correctis^ magnam 

rerum in melius mutationem fieri posse. Simili modo, 



' Luke zvu. ao. 

10 Daniel xii. 4. This text haa 
been often applied to the peculiari- 
ties of modern civitization. 

11 Theae Aphorisms 94 — loSpasa 
orer a good deal of old ground : a 
fault not uncommon in Bacon, who 
JM very apt to repeat himself. The 
Aphorisma onthe/c2o2agave us many 
of these enors. 

12 Demosth. Phil. iii. r^ x^^P*^^^ 



hf Tois irapcXi^XuAkrCy rovro irp^r t« 
fMXXorra /ScXnoToy virdp;^«. Ti 0S9 
cotI rovro; Sn o0n fuxp^, oSt€ 
firya ovdcv t&p d€6trrmp iroiovrrMF 
vfim», KOKW rh wpayiiara cj^ct* mc 
roi ci fTopB* A npoarfKti wparrinww 
V/M0V ovrt» dicicciroy ovd* 6p ikwh {r 
ovra ycyco^ai /3cXr<«#y wup di r^ pis» 
p^$vpia£ r^ff vp€T€pas Koi rrjs ap/f' 
Xccaf KfKpaniK€ ^tkiwwos, r^s ir<SXccK 
d' ov KtKpaniKMw. 
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si homines per tanta aDnorum spatia viam veram inve- 
niendi et colendi scientias tenuissent, nec tamen ulte* 
rius progredi potuissent ; audax proculdubio et temera- 
ria foret opinio, posse rem in ulterius proTehi. Quod 
si in via ipsa erratum sit, atque hominum opera in iis 
consumpta, in quibus minime oportebat; sequitur ex 
eo, non in rebus ipsis difficultatem oriri, quae potestatis 
nostrae non sunt; sed in intellectu humano, ejusque 
usu et applicatione ; quse res remedium et medicinam 
suscipit. Itaque optimum fiierit illos ipsos errores pro- 
ponere: quot enim fiierint errorum impedimenta in 
preeteritOy tot sunt spei argumenta in futurum. Ea 
vero licet in his, quse superius dicta sunt, non intacta 
omnino fuerint ; tamen ea etiam nunc breviter, verbis 
nudis ac simplicibus, reprsesentare visum est. 

xcv. 

Qui tractaverunt scientias» aut empirici^^, aut dogma- 

tici ^^ fuerunt. Empirici, formicse more, congerunt tan- 

tum, et utuntur: rationales^ aranearum more, telas ex 

se conficiunt : apis vero ratio media est, quse materiam 

ex floribus horti et agri elicit ; sed tamen eam propria 

facultate vertit et digerit. Neque absimile philoso- 

phise verum opificium est; quod nec mentis viribus 

tantum aut prsecipue nititur, neque ex historia natu- 

rali et mechanicis experimentis prsebitam materiam in 

memoria integram, sed in intellectu mutatam et sub- 

actam, reponit. Itaque ex barum facultatum (expe- 

rimentalis scilicet, et rationalis) arctiore et sanctiore 

fcedere (quod adhuc factum non est) bene sperandum 

est. 

XCVI. 

Naturalis philosophia adhuc sincera non invenitur, 

1» Cf. 8upr. I. 64. J* Cf. Preface and supr. I. 6-- 
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ged infecta et corrnpta^: in Aristotelis schola» pw 
logicam; in Platonis schola, per theologiam natoia» 
lem; in secunda schola Platonis, Procli» et alicmmi, 
per mathematicam ; quBe philosopbiam nataralem ter* 
minare, non generare aut procreare debet^^. At ex 
philosophia naturali pura et impermista, meliora spe* 
randa sunt. 

XCVII. 

Nemo adhuc tanta mentis constantia et ligore in- 
Tentus esty ut decreverit et sibi imposuerit theorias et 
notiones communes penitus abolere, et intelleetam 
abrasum et «quum ad particularia de integro a|^li- 
care ^^. Itaque ratio illa humana, quam habemuB, ex 
multa fide, et multo etiam easu> nec non ex puerilibus^ 
quas primo hausimus, notionibuSy farrago quBcdam est 
et congeries. 

Quod bI quis aetate matura, et sensibus integris, et 
mente repurgatai se ad experientiam et ad particularia 
de integro applicet, de eo melius sperandum est. At- 
que hac in parte nobis spondemus fortunam Alexandri 
Magni : neque quis uos vanitatis arguat, antequam 
exitum rei audiat, quae ad exuendam omnem vanitatem 
spectat. 

Etenim de Alexandro et ejus rebus gestis i^Sschines'* 



>• Cf. supr. I. 54. 63; Adv. of 
Lmnang^ p. 51. For Plato't inter- 
mixtare of Theology see the Tinueiis. 

1* This, on tlie functionB of Ma- 
tbematice as merelf giving the liniite 
of Natural Science, is iar too naiv 
row. Bacon had, of courBC, no 
knowledge of the intimate connec- 
tion between high and ahstract Ma- 
thematica and Phyeical truths, aa 
we see them meeting in Astronomy 
or Optics. For his viewa on Mathe- 
matica we De Augm. Scient. iii. 6; 



and cf. what Macaulay, Eeaay oa 
Bacon, says oa the point. Gt infra 
II. 8. 

^7 Quoted by D. Stewart, Phil. of 
the Hmnaa Mind, Introd. 11. § 1; 
where he adde, " a great pact of tiie 
life of a Philosopher most be de- 
voted not ao much to the aoqfuiaitifm 
of new knowledge, aa to unleam the 
errore to which he had been taoght 
to give an implidt asaent before the 
dawn of reason and reflection." 

'^ Cf. Advancement of Leamiiig, 



LIB. I. 97, 98. 
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ita lT>quiitug est: Nos certe vitam mortaiem non fnvi^ 
muB ; sed in hoc nati sumus^ ut posteritas de nobis por^ 
tenta narret et prtBdicet : perinde ac si Alexandri res 
gestafi pro miraculo habuisset. 

At dsvis sequentibus Titus Liyius melius rem adyertit 
et introspexity atque de Alexandro hujusmodi quippiam 
dixit^^: Eum non aliud quam bene ausum vana contem» 
nere. Atque simile etiam de nobis judicium futuris 
temporibus iactum iri existimamus : Nos nil magni fe^ 
eisse ; sed tantum ea^ qtue pro nuynis habentur^ minoris 
feeisse. Sed interim (quod jam diximus) non est spes 
nisi in regeneratione scientiarum ; ut ese scilicet ab ex- 
perientia certo ordine excitentur et rursus condantur ; 
quod adhuc iactum esse aut cogitatum^ nemo (ut arbi- 
tramur) afRrmaverit. 

XCVIII. 
Atque experientise fundamenta (quando ad hanc 

omnino deveniendum est) aut nulla, aut admodum 

infirma adhuc fuerunt ; nec particularium sylva et ma^- 

teries» vel numero, vel genere, vel certitudine, infor- 

mando intellectui competens, aut ullo modo sufficiens» 

adhuc qusesita est et congesta. Sed contra homines 

docti (supini sane et faciles) rumores quosdam expe- 

rientise, et quasi famas et auras ejus, ad philosophiam 

snam vel constituendam vel confirmandam exceperunt, 

atque ilUs uihilominus pondus legitimi testimonii attri- 

buerunt. Ac veluti si regnum aliquod aut status non 

ex literis et relationibus a legatis et nuntiis fide dignis 



p. 48. Totydproi ri r&y aycXirioTo»y Koi 
mrpoahoKifrw €if>* f/fi&v av yeyop€V : 
Ov yap fiiop y ^iiels a»Bp&mvov 0e- 
$i»KafUP, dXX* ciff irapado(o\oyia» 
rois eiroficMMr lutt ^pas l^/tcr. 
iEsch. in Ctes. (§ 115) ifischhiea 
18 speaking of the prostration of 



strength of both Lacedsemon and 
Athens, and of the deatruction of 
Thebes by Alexander, B. C. 335. 

19 livy IX. 17. in the digression 
on the probable conaequences of a 
Btruggle between Rome and Akx- 
ander. Cf. I. iio. 
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missis, sed ex urbaDoram sermunculis et ex triTiis oon- 
silia sua et negotia guberaaret; omnino talis in pbilo- 
sophiam administratio, quateuus ad experientiam, intio- 
ducta est. Nii debitis modis exquisitum, nil Yerifica- 
tum, nil numeratum, nil appensum, nil dimensum in 
naturali historia reperitur. At quod in obseryatione 
indefiniium et vagum, id in informatione fiBLllax et infi- 
dum est. Quod si cui haec mira dictu videantur, et 
querelffi minus justss propiora ; cum Aristoteles tantos 
ipse vir, et tanti regis opibus subnixus, tam accuratam 
de animalibus historiam confecerit ; atque alii nonnulli 
majore diligentia (licet strepitu minore) multa adjece- 
rint ; et rursus alii de plantis» de metallis, et fossilibos^ 
historias et narrationes copiosas conscripserint ; is sane 
non satis attendere et perspicere videtur» quid agatur in 
prsesentia. Alia enim est ratio naturalis historise, que 
propter se confecta est ; alia ejus, quse collecta est ad 
informandum intellectum in ordine ad condendam phi- 
iosophiam^. Atque hse du» historise tum aliis rebus» 
tum prsecipue in hoc differant; quod prima ex illis 
specieram naturalium varietatem, non artium mechani- 
caram experimenta contineat. Queroadmodum enim 
in civilibus ingenium cujusque» et occultus animi afiec- 
tuumque sensus, melius elicitur, cum quis in pertur- 
batione ponitur, quam alias: simili modo, et occuita 
naturse magis se produnt per vexationes artium, quam 
cum cursu suo meant. Itaque tum demum bene spe- 
randum est de naturali philosophia, postquam historia 
naturalis (quse ejus basis est et fundamentum) meiius 
instracta fuerit ; antea vero minime. 



^ This ia an nnfair assumption. ed as meana " ad oondendam philo* 
Ari8totle*8 Physical works were most aophiam.'' 
valuable in themselves, and intend* 
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XCIX, 

Atque ruisns in ipaa experimentorum mechanicorum 

copia, summa eorum, quse ad intellectus informationem 
maxime fiiciunt et juvant, detegitur inopia. Mechani- 
€us enim, de veritatis inquisitione nullo modo soUicitus» 
non ad alia» quam quae operi suo subserviunt, aut wi- 
mum erigit, aut manum porrigit. Tum vero de scien- 
tiarum ulteriore progressu i^es bene fundalMtur» quum 
in historiam naturalem recipientur et aggregabuntur 
complura experimenta, qu» in se nullius sunt usus, sed 
ad inventionem causanun et axiomatum tantum &ci- 
unt^^; quffi nos Indfera experimenta ad diflferentiam 
fructiferorum appellare cousueTimus. IUa autem mi- 
ram habent in se virtutem et conditionem ; hanc iride- 
lioety quod nunquam fiEdlant» aut frustrentur. Cum 
enim ad hoc adhibeantur, non ut opus aliquod efficiant, 
sed ut causam naturalem in aliquo revelent» quaqua 
▼^Bum cadunt, intentioni «eque satisfiEtciunt» cum quse- 
etionem terminent. 

C. 

At non solum copia major experimentorum quaerenda 

est et procuranda, atque etiam alterius generis, quam 
adhuc &ctum est ; sed etiam methodus^ plane alia, et 
ordo» et processus, continuandse et provehendse expe- 
rientis, introducenda. Vaga enim experientia, et se 



t\ Tfab remark » mastntod by 
liie coUection of Instances for the 
dieoovery of Heai. See II. i i-jo. 

For 'Mncifera" and "fractifera" 
cf. 1. 70 and idi. Alao De Augm. 
Sdent V. a (ad fin.) 

^ ThiB biings na gradually to 
Baoon'B own Melhod of Sdenoe, 
wfakh BingnJarly oomes in aa a patt 
of the *'Vm DeBtraena" of the 
Bodk. It iB in xeahty only aet forth 
beie in coatrast to the older Sys* 



temB. It correspondB to the old 
" Logical Method." «'LogicalMe- 
thod" deBcenda etea^y "per media 
aziomata" — ^from Btep to Btepy from 
condnsion to condnBion (aBsaining 
however as HypotheBeB the moet ge- 
neral AziomB); while thiB, the In- 
ductive Method, aacendB ^eriaHm 
from point to point, aflBnming only 
the fiict of theevidence of the Benaea 
bdng Buffident for man conatitated 
aa he ia. 
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tantum sequens, (ut superius dictum est) mera palpatio 
est» et homioefl potine stupefiicit, quam iofoniiat. At 
cum experieutia ]egb c^rta procedet, aeriatim ei oonti- 
nmter, de scientiis aliquid melius ^erari poterit. 

CI. 
Postquam vero copia et materibes lii8tori8& ni^uialiB 

et experientie taKs, qualis ad opus intellectHS, siTe ad 

(^us philoBopbicum requiritup, pnesto jam sit et pemta; 

tamen nullo modo suflBcit intellectDB» ut in illam mate- 

riam agat qK>nt6 et memoriter; non maps, quam si 

quis computationem alicujus ephemeridia memoriter se 

ten^re, et superare posse q^eret. Atque haetenus ta- 

men potiores meditationis partee, quam seriptioms^ in 

inyeniendo fuemnt ; neque adbiic ezperientia literata^ 

feeta est : atqui nuUa ni» de scripto inventio probanda 

est. nia yero in nsum Yeniente, ab experientia, iaete 

demum litemta, melius sperandum. 

CII, 

Atque insuper, cum tantus sit particularium nume- 



«< 



lirtBWt to 0Kp 6flfltt06» (a* 1/6 

Aagm. Sdaat. V. 2. Adv. of Leam- 
ing, p. 186. One senae given to 
AIb plinie is '*ezperienee leBmedlj 
or ecientifictUj oondacted"— noi ao 
much an Axt or part of Philosophy, 
as a ceitm species oi ssegBCny—— 
** Venatio P&nis." This wouM be 
Ihahighest senae of tha phraaet m 
w/^MHiting experienoe thorooghlj 
well ordored and arranged. But 
here it merely lignififa ezporienoa 
ndiieed to writing» when ezpeKi- 
aenta aie>rcGorded and dulj olaaai- 
fiod- Mwiiiui^ ff imwmnf ifmtvmiufrop 
^yom BaooQ holds to be inauffi- 
dont. Itenofy without regiatry ol 
fatiMp ia iriiat the rtdUd Epic would 

Va lothA^rMlM^ Hiatorr- Suchr». 
giitering haaof oourae a tendency to 



p tB da colftf Jtodwalcgpeiiment ; and 
MenoBy diea wiih each nan, whik 
** litera acripta manet/' Tlie dai^er 
of our age ia not the want, bat die 
ahfflidancf oC litacala «■■ ^ rfi **» 
Men actually propoee ** CaognmaT 
of peraons qoafifledy to gatfaer inlo 
P^decta ezieting knowledge, that 
ao no time may be loat thro^^ die 
great vaiiety of infonoatioii. Bi^ 
cydopaedias are an endooco of ttia 
want. Thia k however bemg doDe 
quietl / hf tho oidinaiy pcogreas of 
thinga. ChemiatahsTOgalhanedinla 
a compendioQa ahape aO tha wdl 
provad foeta of tbcir Sdence; aad 
r^tkmi aro ooDatanftfy gttog <"V 
aanewol 
are brooghloQft» 
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rus, 6t quari exercitns, isque ita qMUBUB et diflRisus, ut 
intelleotnm dii^greget et confundat ; de velitationibus, 
et levibus motibus» et transcursibus intellectus» non 
bene sperandum est ; niai fiat instructio et coordinatio 
per tabulas inTeniendi idoneas, et bene dispositas, et 
tanquam vivas, eorum quae pertinent ad subjectum, in 
quo versatur inquisitio, atque ad harum tabularum 
auxilia prseparata et digesta mens applicetur. 

CIII»*. 
Verum post copiam particularium rite et ordine 
veluti sub oculos positorum, non statim transeundum 
est ad inquisitionem, et inventionem novorum particu^ 
larium, aut operum ; aut saltem, si hoc fiat, in eo non 
acquiescendum. Neque enim negamus» postquam om- 
nia omnium artium ezperimenta collecta et digesta 
fiDerinty atque ad unius hominis notitiam et judicium 
pervenerint ; quin ex ipsa traductione experimentorum 
unius artis in alias, multa nova inveniri posdnt, ad hu- 
manam vitam et statum utilia, per istam experientiam, 
quam vocamns literatam : sed tamen minora de ea spe^ 
landa sunt; mafoia vero a nova luee axiomatum ex 
particularibus illis oerta via et regula eductorum, quae 



^ BacoQ here shewB how strongly 
Ibb mind was set on tbe dsooyery 
of FoTMr— for avdi we tako UiB 
'' nora loz axiomatQm" to be. He 
ia Dot content with mere " literate 
ezperience" in each Ait— or even 
wiUi the mntoal Hgfat diacoireriaa in 
ififfBfalit Arta ahed 011 one aoothery 
(aa Goloor and light» Colonr and 
Miiiic»&c.aie connectad througfatha 
audiom of Vibiatkm») but he mnat 
nacfa thaae higfaeat Tmtha^ aiid 
thao nae aformal dednctive procaaa 
from dKm. We neod hardly add« 
thatModem Sdenee doea nol Btrictly 
foHow thia ayatemy never haa reacfa- 



ed theae Pormi (if we underatand 
them rightljr), nor haa consciouBly 
daaceoded — ezeept perhapa in 
the caae of Optica — which " ter- 
minata in Matbematico," aa Bacon 
would say, bave been carried for- 
warda rapidly and dednctiTely. But 
atin theloniiuhe which are the prin- 
ciplee of Oplica are acarealy what 
Baoon wonld have meanl by Fonm, 
Thia Aphoriam ia carried ont mora 
folly in the nezt. It ia too tho germ 
of tho '' Scala InlaUectna" in the 
Fonrth Pait of the Inataitiitio. The 
anbjeet ia treated morefoHy ib Ap- 

pendiz D. 

- ^^ 

H 2 
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rursus nova particularia indicent et designent. Neque 
enim in plano via sita est^ sed ascendendo, et descen- 
dendo; aacendendo piimo ad aadomata, descendendo 
ad opeTa. 

CIV» 

Neque tamen pennittendum est^ ut intellectns a 
particularibns ad axiomata remota et quasi geneialis- 
sima (qualia sunt principia, quse vocant, artium, et re- 
rum) saliat et volet ; et ad eorum immotam veritatem 
axiomata media probet, et expediat: quod adhnc fac- 
tum est, prono ad hoc impetu naturali intelleetas, at- 
que etiam ad hoc ipsum per demonstrationes, qus fiunt 
per syllogismum, jampridem edocto et assuefiMsto. Sed 
de scientiis tum demum bene sperandum est» quando 
per scalam veram, et per gradus continuoSy et non in- 
termissos, aut hiulcos, a particularibus ascendetur ad 
axiomata minora, et deinde ad media, alia aliis supe- 
riora, et postremo demum ad generalissima. Etenim 
axiomata infima non multum ab experientia nuda dis- 
crepant. Suprema vero illa et generalissima (qme ha- 
bentur) notionalia^ sunt, et abstracta, et nil habent 
solidi. At media sunt axiomata illa vera, et solida, et 
viva, in quibus humanae res et fortunse sitse snnt ; et 
supra hffic quoque, tandem ipsa illa generalissima; talia 
scilicet, quae non abstracta sint, sed per hsec media vere 
limitantur. 



^ This Aphorism is one of the 
moet important in the whole of Ba- 
eon't worke; althongh perhape '^phy- 
ncal InTeetigation haa now &r ont- 
grownUie Baeonian conoeptionQf In- 
ductbn." (MiU^aLog. Bk.III. ciii. 
§ a.) And did he not aeem to fore- 
see thia when he wrote at the end 
of thia lat Book (I. 130) " Artem 
inveniendi cum inventie adoleecere 



poeM, «tatnere debemua ?" 

^ NoHonmlui, '* notio" ia a fiiyoor- 
ite Scholastic Term. Here it aimplf 
meana ** reeiding in the coacefidim 
of men'8 minda rather than in 
tfainge aa they aie." For a hM 
acoomit of Uieee " Arbitrary Uni- 
▼ereals" see D. Stewarfe PhiL of 
the Human Mind, part I. chi^. rr. 
♦ 6. 
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Itaque homiimm intellectui non plumse addendas, 
sed plumbum potius et pondera ; ut cohibeant omnem 
saltum et volatum. Atque hoc adhuc factum non est ; 
quum vero factum fuerit, melius de scientiis sperare 
licebit. 

In constituendo autem axiomate, forma inductionis 
alia, quam adhuc in usu fuit, excogitanda est ; eaque 
non ad principia tantum (quse vocant) probanda et in- 
venienda» sed etiam ad axiomata minora, et media, de- 
nique omnia. Inductio enim, quae procedit per enu- 
merationem simplicem^, res puerilis est, et precario 
concludit, et periculo exponitur ab instantia contradic- 
toria, et plerumque secundum pauciora quam par est» 
et ex his tantummodo quse praesto sunt, pronunciat. 
At tnductio^ quae ad inventionem et demonstrationem^ 
scientiarum et artium erit utilis, naturam separare de- 
bet, per rejectiones et exclusiones debitas ; ac deinde 
post negativas tot quot sufficiunt, super affirmativas 
concludere ; quod adhuc factum non est, nec tentatum 
certe, nisi tantummodo a Platone, qui ad excutiendas 



37 Cf. Appendices B and D. 

3B This is a part of the Aristote- 
lian Indaction^ " Inductio cui nihil 
occuirit in oontrarium." See Mill'8 
Logic, Bk. III. chap. xzii. § 4: also 
Bk. II. chap. iiL § 3. Thia form of 
Induction Mill holds to be the baria 
of our knowledge of what are term- 
ed Azioms in Mathematics. For 
the Baconian Induction, whoae cha- 
racteristics are given below in this 
Aphorism, (Inductio, quse ad in- 
▼entionem et demonatrationem sci- 
entiarum, &c.) see Appendix D, and 
D. Stewart'8 Phil. of the Human 
Mind^ part II. chap. ix. § i. 

39 Bacon is perhaps rather to be 
blamed here for taking a technical 



word like DemonstratiOj and using 
it as equivalent to that to which it 
was usually oppoeed. Demonstratio 
(omSdeifAff) waa strictly and perfectly 
deductive among the previoua log^- 
cal writers. Bacon deniea the ez- 
istence of any auch 878tematic way 
of reaching truth ; and 80 uaea the 
word in ita modem aenae as equi- 
valent to " atrict proof." Any 
knowledge £fiirly proved would now 
be said to be " demonatrated/' and 
the evidence of the aenaea would 
now be oalled " demonatrative evi- 
dence." For Flato'8 Method of 
Induction, aee Coleridge'8 Friendj 
Sect. ii. EaaayS. 
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definitiones et ideas, hae certe forma indactionis ali- 

quatenus utitur. Verum ad hujus indactionis aTe de- 

monstrationis instructionem bonam et legitimam qaam« 

plurima adhibenda sunt, quse adhuc nullius mortalium 

cogitationem subiere ; adeo ut in ea major sit oonsu- 

menda opera, quam adhuc consumpta est in syllogismo. 

Atque hujus inductionis auxiliOy non solum ad axiomata 

invenienda, verum etiam ad .notiones termioandas» 

utendum est Atque in hae certe indttcHone spes max- 

ima sita est. 

CVI. 

At in axiomatibus oonstituendis per hane iDduetio» 

nem, examinatio et probatio etiam fiicienda est» utnuB 

quod constituitur axioma ^)tatum sit tantum, et ad 

mensuram factum eorum particularium, ex quibus ex- 

trahitur ; an vero sit amplius et latius^. Quod ai sit 

amplius aut latius, yidendum, an eam suam amplitudi- 

nem et latitudinem, pw novorum particularium desig- 

nationem, quasi fidejussione quadam firmet ; ne vel in 

jam notis tantum hsreamus, vel laxiore fortaase oom- 

plexu, umbras et formas abstractas, non aolida et d»- 

terminata in materia, prensemus. Haec vero cum in 

usum venerint, solida tum demum spes merito afful- 

serit. 

CVII. 

Atque hic etiam resumendum est, quod superius^ 



M ETen after the introduction of 
the new flyBtem, jealous heed nniBt 
he taken leet Azioms he hastily 
or £Bl8ely asBumed. For then we 
ahould warp fttcts into unity with 
our theoriee, which ia a fiitai error 
in PhTsical Sdencey and not with- 
out its dieadvantages in Morals and 
Politics. 

*i Gf. I. 103. Tliia work of con- 



necting a genenl syetem of Naftuitl 
Philoeophy with patacnlHr Sdenees 
makes progreea w h enefer eadi g»> 
neral prinetplee aa that of O r ay i to 
tion, or of ^ propagalioii of ligbt 
and Soond, are dieoomed. Ihe 
Andent syetem of oommendng wilfa 
Bn» and working down by diAr- 
ences to each Sdence, is> of eooise, 
the last thing diat Baooo wonld in- 
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dietam est de naturali pfailosophia prodocta, et seieiitiis 
particalaribns ad eam reductis^ ut non fiat scissio et 
truncatio scientiarum ; nam etiam absque hoc, minus 
de progressu sperandum est. 

CVIIL 

Atque de desperatione toUenda, et spe facienda, ex 

prseteriti temporis erroribus valere jussis, aut rectifica- 

tis, jam dictum est. Videndum autem et si quse alia 

sint, quse spem faciant. Illud vero occurrit ; si homi- 

nibus non quaerentibus, et aliud agentibus, multa utilia, 

tanquam casu quodam, aut per occasionem, inventa 

sint ; nemini dubium esse posse, quin iisdem quaerenti- 

bus, et hoc agentibus, idque via et ordine, non impetu 

et desultorie, longe plura detegi necesse sit. Licet 

enim semel aut iterum accidere possit, ut quispiam in 

id forte fortuna incidat, quod magno conatu et de in- 

dustria scrutantem antea fugit; tamen in summa rerum 

proculdubio contrarium invenitur. Itaque longe plura, 

et meliora, atque per minora intervalla, a ratione et 

industria, et directione, et intentione hominum, spe- 

randa sunt, quam a casu, et instinctu animalium, et 

hujusmodi, quse hactenus principium inventis dede- 

runt^. 

CIX. 
Etiam iliud ad spem trahi possit, quod nonnulla ex 



tettd. Snch books as HerBcliel'8 
Diacoune 011 Nataral Philosophy 
farm the best comment on fais 
meuuoff. 

^ And yet even now how many 
great discotreriefl are due to chance. 
Steam, fiur enmple. In the api^ 
cation of omr discoyeriee, however, 
modem times aze fst motB fruit- 
fol than the andent would have 
been; for we have grown vaatly in 
ingmmUyf if we have not in gmmu. 



The Baconian Form not having 
been discovered, his remarka on 
ihe growth of knowledge by its 
means most always be oventrained. 
Man'B office aa interpreter qfNaiwrt 
must be more limited than Bacon 
believed it to be : bat at the eame 
time it allowe of greater varietiee of 
power and skill than he thought 
poesible. For modem Fhynce do 
anything rather than level intel- 
lecte. 
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his^ quffi jam inventa sont, cgus mnt generis, nt» ante- 
quam inyenirentur, haud fiBusile eoiquam in mentem 
venisset, de iis aliquid suspieari ; sed plane qnis illa ut 
impossibilia contempsisset. Solent enim homines de 
rebus novis ad exemplum vetemm» et secundnm phan- 
tasiam ex iis praBceptam et inquinatam, hariolari ; quod 
genus opinandi fallacissimum est, quandoquidem multa 
ex hiSy qu8s ex fontibus rerum petuntur, per rivulos 
consuetos non fluant. 

Veluti si quiSy ante tormentorum igneorum^ inven- 
tionem» rem per effectus descripsisset, atque in hunc 
modum dixisset; inventum quoddam detectum esse, 
per quod muri, et munitiones qussque maximse, ex 
longo intervallo concuti et dejici possint ; homines sane 
de viribus tormentorum et machinarum, p» pondera» 
et rotas» et hujusmodi arietationes et impulsus multi- 
plicandis» multa et varia secum cogitaturi fuissent ; de 
vento autem igneo» tam subito et violenter se expan- 
dente et exsufflante, vix unquam aliquid alicujus imagi- 
nationiy aut phantasias, occursurum fuisset ; utpote cujns 
exemplum in proximo non vidisset» nisi forte in teme 
motUy aut fulmine, quae ut magnalia naturae, et non 
imitabilia ab homine» homines statim rejecturi fuis- 
sent. 

Eodem modo, si ante fili bombycini*''^ inventionem» 
quispiam hujusmodi sermonem injecisset; esse quod- 
dam fili genus inventum» ad vestium et supellectilis 
usum, quod filum linteum aut laneum tenuitate» et 
nihilominus tenacitate, ac etiam splendore et moUitie^ 
longe superaret ; homines statim aut de serico aliquo 
vegetabili, aut de animalis alicujus pilis delicatioribus» 
aut de avium plumis et lanugine, aliquid opinaturi 

» Cttmon. M Silk. 
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fuissent ; vemm de yermis pnsilli textnra, eaque tam 
copioBa, et se renovante» et anniversaria, nil fuissent certe 
commenturi. Quod si quis etiam de Termi verbum 
aliquod injecisset, ludibrio certe futurus fuisset, ut qui 
novas aranearum operas somniaret. 

Similiter, si ante inventionem acus nauticse^, quis- 
piam hujusmodi sermonem intulisset; inventum esse 
quoddam instrumentum, per quod cardines et puncta 
cceli exacte capi et dignosci possint; homines statim 
de magis exquisita fabricatioue instrumentorum astro- 
nomicorum ad multa et varia» per agitationem phanta- 
sise, discursuri fuissent: quod vero aliquid inveniri 
possit, cujus motus cum ccelestibus tam bene conve- 
niret^, atque ipsum tamen ex ccelestibus non esset, sed 
tantum substantia lapidea, aut metallica; omnino in- 
credibile visum fuisset. Atque hsec tamen, et similia, 
per tot mundi setates, homines latuerunt, nec per philo- 
sophiam, aut artes rationales inventa sunt, sed casu» 
et per occasionem ; suntque illius (ut diximus) generis, 
ut ab iis, quse antea cognita fuerunt, p]ane heterogenea 
et remotissima sint, ut prsenotio aliqua nihil prorsus ad 
illa conducere potuisset. 

Itaque sperandum omnino est^, esse adbuc in na- 
turae sinu multa excellentis usus recondita, quse nullam 
cum jam inventis cognationem habent, aut parallelis- 
mum ; sed omnino sita sunt extra vias phantasise ; quae 
tamen adhuc inventa non sunt; quse proculdubio per 
mnltos sseculorum circuitus et ambages et ipsa quando- 

V The Magnetic needle and the as Steam^ Electricity (and the Elec- 

Marinei^s compasa. tric Telegraph^ which is an applica- 

M Here is one of fiacon^s weak tion)« the Chronometer, &c. And 

p(nnts. It had been well had he are there not many more hidden 

deapised Gilbert a little lees, and gifta of Nature which may before 

leanied a Httle more from him. long be bronght out for the use of 

^ Thia hope has been aheady man? 
amplf fnlfined in snch 
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que prodiboDt, ncut illa saperiora prodiemnt ; aed pa 
viam, quam nuuc tvBctamus, propere» et subito, et aiflMd 
reprsesentari» et antidpari pogBunt. 

CX. 

Attamen conspiciuntur et alia inventa cgus generis^ 

qn» fidem faciant, posse genus humanum nobilia in- 
venta, etiam ante pedes posita, prseterire et transilire. 
Utcunque enim pulveris tormentarii, vel fili bombydni, 
vel acus nauticse, vel sacchari, vel papjri, vel similium 
inventa, quibusdam rerum et naturss proprietatibus niti 
videantur; at certe imprimendi artificium nil habet, 
quod non sit apertum et fere obvium. Et nihilominus 
homines, non advertentes literarum modulos difficilius 
scilicet collocari, quam literse per motum manus scri- 
bantur, sed hoc interesse, quod literarum moduli semel 
collocati, infinitis impressionibus, literse autem per msr 
num exaratse, uuicfle tantum scriptioni tofficiant; aut 
fortasse iterum non advertentes, atramentum ita inspis- 
sari posse, ut tingat, non fluat ; prsesertim literis resu- 
pinatis, et impressione facta desuper ; hoc pulcherrimo 
invento (quod ad doctrinarum propagationem tantam 
facit) per tot ssecula caruerunt. 

Solet autem mens humana, in hoc inventionis curri- 
culo, tam Iseva saepenumero et male composita esse, ut 
primo diffidat, et paulo post se contemnat ; atque primo 
incredibile ei videatur, aliquid tale inveniri posse ; post- 
quam autem inventum sit, incredibile rursus videatur, 
id homines tamdiu fugere potuisse^. Atque hoc ipsum 
ad spem rite trabitur ; superesse nimirum adhoc magnum 



tt CL «apn, I. 97. We can form of all Orinfti, md die Lnn of 

hardly realise the tiaie wfaen (e. g.) Fofce. Thia paasage nminilB na of 

machiiiery waa inikiiowii. llie Seneca^a " Veniet tempoa, qno poa- 

Aatronomer can hardly imagine teri luwtri tam aperta iioa 
himeelf ignorant of the EUiptical 
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myentorain cumnloiii, qai non solum ex openitionibus 
incognitis eruendis, sed et ez jam oognitiB tranferendis» 
et componendis, et applicandis, per eam, quam diximus 
ezpeiientiam literatam, deduci possit^. 

CXI. 

Neque illud omittendum ad iaciendam spem : repu- 
tent (si placet) homines infinitas ingenii» temjk^ris, 
iacultatum expensas, quas homines in rebus et studiis 
longe minoris usus et pretii collocant; quorum pars 
quota si ad sana et solida verteretur, nulla non diflScul- 
tas superari possit. Quod idcirco adjungere visum est, 
quia p]ane iatemur, historise naturalis et experimentalis 
coUectionem, qualem animo metimur^, et qualis es^e 
debety opus esse magnum, et quasi regium, et multss 
operse atque impensffi. 

CXII. 
Interim particularium multitudinem nemo reformi- 
det, quin potius hoc ipsum ad spem revocet. Sunt 
enim artium et natune particukria phamomena mani- 
puli instar ad ingenii commenta, postquam ab eviden- 
tia rerum disjuncta et abstracta fuerint^^. Atque 
hujus viae exitus in aperto est, et fere in propinquo ; 
alterius exitus nullus, sed implicatio infinita. Homines 
enim adhuc parvam in experientia moram fecerunt, et 
eam leviter perstrinxerunt, sed in meditationibus et 
commentationibus ingenii infinitum tempus contrive- 
mnt. Apud nos vero si esset prsesto quispiam» qui de 



^ '* Ez operttioiiibiiB inoognkaB" tion. Of Uub^ howevery be only 

— eiKh (e. g.) as Eleotricity : "ez compieted two aections out of six; 

juB cognitii" — raeh as the applka- vis. the Htftorta Vmitmim aad the 

tioii of oertain acide to the bleaching HigUnia VUm et Moriii, 

oi liaen. ^^ This refen to the principle of 

^ Hus coUection was intended to Selection of Suitafale Inatanoea — 

fbnn the third part of the Inatannr " Prerogativea.'' 
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facto naturse ad interrogata responderet ^, pancoram 
annoram esset inventio cansanim et scientiamm om«- 
nium. 

CXIIL 
Etiam nonnihil hominibus spei fieri posse putamufi 
ab exemplo nostro proprio^ ; neque jactantiae causa 
hoc dicimus» sed quod utile dictu sit. Si qui diffidant, 
me videant, hominem inter homines setatis mese civili- 
bus negotiis occupatissimum, nec firma admodum vale- 
tudine, (quod magnum habet temporis dispendium) 
atque in hac re plane protopirum, et vestigia nullius 
sequutum, neque hsec ipsa cum ullo mortalium com- 
municantem ; et tamen veram viam constanter ingres- 
sum, et ingenium rebus submittentem, haec ipsa ali- 
quatenus (ut existimamus) provexisse: et deinceps 
videant^ quid ab hominibus otio abundantibus, atque 
a laboribus consociatis, atque a temporum successione, 
post hsec indicia nostra expectandum sit ; prsesertim in 
yia, quse non singulis solummodo pervia est (ut fit in 
via illa rationali), sed ubi hominum labores et operae 
(prssertim quantum ad experientise collectam) optime 
distribuiy et deinde componi possint. Tum enim ho- 
mines vires suas nosse incipient, cum non eadem in- 
finiti, sed alia alii praestabunt^. 



^Le. Any one to answer our 
(jiiefltioiis and tell us what the fact 
ia, and what the resnlt woold be, 
without onr having the hindrance 
and difficnlty of going through each 
particnlar ezperiment. Here too 
peepe out Bacon'8 aanguine hope 
for knowledge. He evidently hoped 
for some such result to foUow upon 
the application of his new Method. 

^ BiEicon'8 reference to himaelf in 
thia place ia peifectly juat. What 
man before or after haa had such 



inright into all branchea of actence 
(compared with the ezisting state of 
knowledge), and at the same time 
haa been ao actively employed in 
the afiairs of aodal life ? 

^ Here is the germ of the mo- 
dem principle of " Diviaion of La- 
bour" 80 well drawn out by Adam 
Smith in the beginning of hia Wealth 
of Nations. In this, as in other 
things, increaaed Bwiftneas bringt 
with it a risk of want of stability. 
Diviaion of Labour has a very 
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CXIV. 

Postremo, etiamsi multo infirmior et obscarior aura 

spei ab ista nova continente spiraverit; tamen omnino 
experiendum esse (nid velimus animi esse plane ab- 
jecti) statuimus. Non enim res pari periculo non ten- 
tatur, et non succedit^ ; cum in illo, ingentis boni ; in 
hoc, exiguse humanse operse jactura vertatur. Verum 
ex dictis, atque etiam ex non dictis, visum est nobis, 
spei abunde subesse^ non tantum homini strenuo ad 
experiendum, sed etiam prudenti et sobrio ad cre- 
dendum. 

cxv. 

Atque de desperatione toUenda. qu» inter causas po- 
tentissimas ad progressum scientiarum remorandum et 
inhibendum fuit, jam dictum est : atque simul sermo 
de signis et causis errorum, et inertiae, et ignorantiffi, 
quffi invaluit, absolutus est ; prsesertim cum subtiliores 
causse, et quse in judicium populare aut observationem 
non incurrant, ad ea, quce de idolis animi humani dicta 
sunt, referri debeant. 

Atque hic simul pars destruens^ Instaurationis no- 



narrowiiig tendency on the minds 
of thoBe who are engaged on it — a 
tendency met to a certain eztent in 
cities hj the greater iiacilities for 
mental cnltiTation and sodal inter- 
conrse: but still helping, on that 
deyelopment of quick but one-dded 
knowledge, which we must regard 
withfear. A man who is accuatomed 
to one narrow sphere of work must 
gradually become incapable of ge- 
neral and broader yiews. He who 
haa to point needles all his life» ia 
not unlikely to have a sharp but 
partial view of things. Thia evil cor- 
responds to that refemd to above 
(I. 88)» where Baoon apeaka of the 
enxxr of considflring one subject 
■bwdtttely by itself . 



^ This is the principle applied 
hj Bp. Butler in the Analogy, to 
the chances in favour of Christian- 
ity being tme. If we neglect it, we 
run the risk of losing a great, an 
immeasurable good, without any 
gain. If we embrace it, we do but 
run the little risk (and is the risk 
not in itself a good ?) of a short 
watchfjilness, and of some self-de- 
nial, and if it be true, how the gain 
outweighs the toill A low argu- 
ment ; but one having weight with 
some minds. 

46 "P^ destruens" — the nega- 
tive part : in which Bacon still suc- 
ceeds in introducing much that is 
quite eonttmctwe — aa e. g. 1. 103- 
106. 
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str» claudi debet, quse perficitur tribus redaigutioni- 
bus; redargatioue nimirum hunuausB ratumis naHMf 
et sibi permiss»; redargutione demoiutraUonum : et 
redargutione theariarum^ dve philoeopbiarumy et doc* 
trinarum, quae receptee sunt. Bedaigutio vero earam 
talis fuit, quali8 esse potuit; videlicet per signa» et 
evidentiam causarum; eum confiitatio alia nulla a 
nobis (qui et de principiis, et de demonstiationibaa» ab 
aliis diflsentimus) adhiberi potuerit. 

Quocirca tempus est, ut ad ipsam artem et normam 
interpretandi naturam veniamus; et tamen nonnihil 
restat» quod praevertendum est. Quum enim in hoc 
primo eqfhariemorum libro illud nobia propositiim dt» 
at tam ad intelligendum, quam ad recipiendum ea» 
quae sequuntur, mentes hominum prsqmrentur ; ez* 
purgata jam, et abrasa» et «quata mentia area, aeqaitor 
ut mena sistatar in positione bona, et tanquam aflpecku 
benevolo, ad ea quae proponemus. Valet enim in le 
nova ad praejudicium, non solum pneoccupatio fortis 
opinionis veteris, sed et prseceptio sive praefigumtio 
fiilsa rei, quae affi»rtur. Itaque conabimur efficere^ ut 
habeantur bonae et vene, de iis quse adducimus, opinio- 
nes, licet ad tempus tantummodo, et tanquam usura- 
riae, donec res ipsa pemoscatur. 

CXVL 

Primo itaque postulandum videtur^, ne ezistiment 
homines, nos» more antiquorum Graecorum, aut quo- 
rundam novorum hominum, Telesii, Fatricii» Severini^, 

^ Thete pvepavatoffy nmarki are Eentm jazta propiia Prineipia.'' 
a kind of dufioKSjs \wntf to dear Hk eyatem waa thal of the antagoiH 



away pniadicee and objeetione a- iem of two ineorporeal prinripkie^ 
gainst the neir method. Heat and Coid, titngffing Ibr the 



^ Bemardmo Tdemo waa a na« domuuon otrer & third princsplB^ 
tive of Coeenaa, bom in 1509. He vis. peeeiYe matter. Hie riewa 
publiahed a treatiae "De Natura not onlike ihoee of 
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sectam aliquam in philosophia condere velle: neque 
emm hoc agimus» neque etiam multum interesse putar 
mus ad hominum fortunas» quales quis opiniones ab* 
stmctafi de natum et rerum inrincipiis habeat: neque 
dobium est^ quin multa hujusmodi, et vetera revocari, 
et nova introduci possint ; quemadmodum et complura 
themata coeli supponi possunt, quse cum pJuBnomenia 
sat bene conveniunt, inter se tamen dissentiunt. 

At nos de hujusmodi rebus opinabilibuSy et simul in- 
utilibus, non laboramus. At contra nobis constitutum 
est experiri, an revera potentise et amplitudinis hu- 
mans finniora fundamenta jacere, ac fines in latius 
proferre possimus. Atque licet sparsim, et in aliquibus 
subjectis specialibus, longe veriora habeamus, et cer- 
tiora, (ut arbitramur) atque etiam magis fructuosa, 
quam quibus homines adhuc utuntur, (quce in quintam 
Tnstaurationis nostrse partem congessimus^) tamen 



Sm Hallain's lit. of Europe, poit II. 
chap. iii. § 9-10. 

Francesco Patrieio was a native 
of Cheno in Dalmaftia» born in 1529. 
He pnblished a treatise against 
AriBtotle, nnder the title of "Nova 
de UniverBis Philoaophia." 

Marco Aurelio Severino was a 
physician. HewasbominCalabriay 
and practised at Naples; he, too, 
wrote against Anetotle. All theae 
three were nearly contemporary 
withBecon. 

^ It i» a remarkable £Mt that 
Dot one of the liz Parts of the 
huimtraiio waa ever completed; 
unlese it were the firet» wfaich 
ia entitled by Bacon, "Partitio- 
nee Scieotianun/' and which ie 
equivalent to the " De Augmentis 
Sdentiarum,'* which he lengthened 
to its present siie from the shorter 
treatise on the Advancement of 
The Second Part also 



received a krge share of attention : 
for it includes the Nov. Org., which 
however is unfiniahed. Of the 
Third Part we have much ronain- 
ing — chiefly in a fragmentary state. 
T^ Parasceue, and the cMerent 
coUections of Natural History be- 
long to it. Of the Fourth Part we 
seem to have nothing ezcept the 
''Scala Intellectus sive Filum La- 
byiinthi :" the fuUer development 
ol the prindples stated supra, I. 
103—106. The Fifth Part here 
mentioned is entitled "Prodromi 
sive Antidpationes FhilosophiaB Se« 
cundae," and woold seem to be in- 
troductory to the Sizth Purt. Of 
it we have nothing definitely re» 
maining : unless it be the Pre£Eice. 
And, kstly, the Sizth Purt— the 
Second Philosophy — to which all 
the other five were to be subservient 
and ndnisterial, was» aa he says 
here» and also in the 
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theoriam nuUam uniyersalem, aut integram proponi- 
mu8. Neque enim huic rei tempus adhuc adesse vide- 
tur. Quin nec spem habemus vit» producendae, ad 
sextam Instauratianis partem {quae philoeophi», per le- 
gitimam natur» interpretationem inventae, deatinata 
est) absolvendam ; sed satis babemus, si in mediia so- 
brie et utiliter nos geramuD, atque interim semina 
veritatis gincerioris in posteros spargamus, atque initiis 
rerum magnarum non desimus. 

CXVIL 

Atque quemadmodum sectss conditores non sumus ; 
ita nec operum particularium largitores, aut promis- 
sores^. Attamen possit aliquis hoc modo occurrere ; 
quod nos, qui tam sa&pe openim mentionem faciamus, 
et omnia eo trahamus, etiam operum aliquorum pi- 
gnora exhibeamus. Verum via nostra et ratio (ut 
saepe perspicue diximus, et adhuc dicere juvat) ea est ; 
ut non opera ex operibus, sive experimenta ex experi- 
mentis, (ut empirici) sed ex operibus et experimentis 
causas et axiomata, atque ex causis et axiomatibus 
rursus nova opera et experimenta (ut legitimi naturae 
interpretes) extrahamus. 

Atque licet in tabulis uostris inveniendi» (ex quibus 



be^ond both lus •trength uid his 
hopes. He never attempted it. The 
soheme is nugnifioent, and thoogh 
poBterity have not carried it out as 
he sketched it, and thoogh hia 
" Methodna Sdentiarum" is not 
atricUy followed, jet no &ir mind 
will refnae him the honoor of hav- 
ing aeen so glorioua a proapecty and 
yet of haying refrained from hasten- 
ing on to ei^joy a fimcied happineaa 
in that '<New Ck>ntinent** which 
he deacried : of having diaoovered 
mnchy and yet of hia having been 



willing to spend his life in maldng 
preparatbna for the safe and better 
entranoe of others into the reward 
of hia wiadom and laboora. 

M Still no piomiae of particular 
reeulta or "frnit." Baconia anzioaB 
firat to build up hia Method, not in 
itaelf an end, but a means throngh 
wfaich lesults maybe for ever newly 
attained. So above» he haa the 
same thought, and the aame illaa- 
tration frx>m Atalanta. Gf. 1. 10, 
and lai. 
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quarta pars Instauraiionis consistit) atque etiam exem- 
pKs partieularimn, (quae^^ in secunda parte adduximus) 
atque insuper in observationibus nostris super histo- 
liam, (quse in tertia parte operis descripta est) quivis 
Tel mediocris perspicacise et solertia;, complurium ope* 
rum nobilium indicationes et designationes ubique no- 
tabit; ingenue tamen £Eitemur, historiam naturalem, 
quam adhuc habemus, aut ex libris, aut ex inquisitione 
profHJa, non tam copiosam esse et verificatam, ut legi- 
timse interpretationi satisfacere aut ministrare possit. 

Itaque si quis ad mechanica sit magis aptus et para- 
tus» atque sagax ad venanda opera, ex conyersatione 
sola cum experimentis, ei permittimus et relinquimus 
illam industriam, ut ex historia nostra et tabulis multa, 
tanquam in via, decerpat et applicet ad opera, ac veluti 
foenus recipiat ad tempus, donec sors haberi possit. 
Nos vero, cum ad m%jora contendamus, moram omnem 
prseproperam et praematuram in istiusmodi rebus, tan- 
quam Atalantae pilas (ut ssepius solemus dicere) dam- 
namus. Neque enim aurea poma pueriliter aifectamufi^ 
sed omnia in victoria cursus artis super naturam poni- 
mus^; neque muscum aut segetem herbidam demetere 
festinamus» sed messem tempestivam expectamus. 

CXVIII. 
Occurret etiam alicui proculdubio, postquam ipsam 
historiam nostram et inventionis tabulas perlegerit, ali- 



M 



Ai For " qnas'' depending on 
paiticalarium/' I read " qose" 
depending on "exemplis," — foUow- 
ing the Errata to the £d. 1620. 

*> This 18 obecnre. Some doubt 
the Gorrectneea of the reading, but 
there ia no anthority for any other. 
Wood'8 transktion of the passage 
ia abaolutely oppoaed to the tru^, 
aa though Bacon would ever wish 



to make '* the course of Art omiUrip 
Nature.'* It aeema to mean; ''we 
do not hasten to gather unripe re- 
Bults, but reat everything upon the 
yictory which syatematic Art (such 
seema to be the eenae of Cursut 
Artis) will gain over Nature; ao 
ahall we obtain not tKe unfit moBB, 
or green bkule of com, but the per- 
fect and aeaaonable harveat." 



114 NOVUM OEGANUM. 

quid in ipsis experimentis minus eertum» vel omnino 

&l8um ; atque propterea secum fortasse reputabity fun* 

damentis et principiis falsis et dubiifi inyenta nostm 

niti. Verum hoc nihil est ; necesse enim est, talia sub 

initiis eTenire. Simile enim est, ac si in scriptione^ aut 

impressione, una forte litera, aut altera, perperam po- 

sita aut coUocata sit ; id enim legentem non multnm 

impedire solet^ quandoquidem errata ab ipso sensu fiir- 

cile coniguntur. Ita etiam cogitent homines» mnita in 

historia naturali experimenta falso credi et redpi posse; 

quffi paulo post a causis et axiomatibus inventis fiusile 

expunguntur et rejiciuntur. Sed tamen verum esty si 

in historia naturali, et experimentis, magna, et erebra» 

et continua fuerint errata» illa nulla ingenii aut artis 

felicitate corrigi aut emendari posse. Itaque si in his- 

toria nostra naturali, quae tanta diligentia, et severitate, 

et fere religione probata et coUecta est» aliquid in par- 

ticularibus quandoque subsit fiEdsitatis, aut erroris; quid 

tandem de naturali historia vulgari, quse pre nostra 

tam negUgens est et facUis, dicendum erit ? aut de phi- 

losophia et scientiis super hujusmodi arenas (vel syrtes 

potius) sediiicatis ? Itaque hoc, quod diximns, neminem 

moveat^. 

CXIX. 
Occurrent etiam in historia nostra et experimentis 

^ This 18 a wiae ajnom : and ad- to accept the good, and to ^ii«*«*— 

niiiiiBten a rebukc^ to sucli eager the faolts of a)l who hare before 

critics as Le Maistre. We ahall written ; and so it comea that moet 

have, of oouTBe, to notice continual works on Physict are obaokte in a 

errora in Bacon^s Physical Know- ^few yeara. But it ia the glory of 

kdge ;. errora which to us seem this work that no conne of years 

atraage, bntinhis day were pardon- can rmder it obsoletey and that as 

able, and sometimes pndseworthy. Physioal Sciences floarish» it wiU 

— ^These errors no how Titiate his obtain more and more respeet ; fe 

prindples ; and no one would more its genersl prindples will stand, and 

ghidly have comcted them than its insight into Natore ts deep; 

Bacim himself. It is one of the and ofton its very lanUa are iiK 

functions of a growing PhikMophy stmctive. 
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plurimse res ; primo leves et vulgatse, deinde Tiles et 
illiberales» postremo nimis subtiles ac mere speculatiyee, 
et quasi nullius usus : quod genus rerum hominum stu- 
dia avertere et alienare possit 

Atque de istis rebus, quae videutur vulgatae, illud 
homines cogitent; solere sane eos adhuc nibil aliud 
agerOy quam ut eorum, quae rara sunt, causas ad ea, 
quae frequenter ftunt, referant et accommodent : at ip- 
somm, quse frequenter eveniunt, nullas causas inqui- 
rant, sed ea ipsa recipiant tanquam concessa et ad- 
missa**. 

Itaque non ponderis, non rotationis ccelestium, non 
caloris, non frigoris, non luminis, non duri, non mollis, 
non tenuis, non densi, non liquidi, non consistentis, 
non animati, non inanimati, non similaris, non dissi- 
milaris, nec demum organici causas queerunt ; sed, illis 
tanquam pro evidentibus et manifestis receptis, de cse- 
teris rebus, quae non tam frequenter et familiariter oc- 
curruut, disputant et judicant. 

Nos vero, qui satis scimus, nullum de rebus raris aut 
notabilibus judicium fieri posse, multo minus res novas 
in luoem protrahi, absque vulgarium rerum causis, et 
causarum causis rite examinatis et repertis ; necessario 
ad res vulgarissimas in historiam nostram recipiendas 
compellimur. Quinetiam nil magis philosophise offe- 
cisse deprehendimus, quam quod res, quse familiares sunt, 
et frequenter occumint, contemplationem hominum 
non morentur et detineant, sed recipiantur obiter, ne- 
que earum causse quseri soleant: ut non ssepius requi- 
ratur informatio de rebus ignotis, quam attentio in 
notis. 

M There is great wisdom in to ordinary life '* ut dotetur yita 

thus caUing attention to " common humana novia inventia et copiie." 

thinge." It is a part of Baoon'8 I. 81. 
system to roake Phiiosophy useful 

I 2 
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CXX. 

Quod vero ad reram vilitatem attinet, Tel etiam 

turpitudinem, quibus (ut ait Plinius^) honos prefiuidus 

est ; effi res, non minus quam lautissimse et pretioflna- 

simae, in historiam naturalem recipiendse sunt. Neque 

propterea poUuitur naturalis historia: sol enim seque 

palatia et cloacas ingreditur, neque tamen polluitur. 

Nos autem non capitolium aliquod aut pyramidem ho- 

minum superbice dedicamus aut condimus, sed tem- 

plum sanctum ad exemplar mundi in intellectu humano 

fundamus. Itaque exemplar sequimur. Nam quicquid 

essentia dignum est, id etiam scientia dignum, qus est 

essentise imago^. At Tilia seque subsistunt, ac lauta. 

Quinetiam, ut e quibusdam putridis materiisy veluti 

musco et zibetho, aliquando optimi odores generantur ; 

ita et ab instantiis vilibus et sordidis quandoque exi- 

mia lux et informatio emanant. Verum de hoc nimis 

multa; cum hoc genus £Astidii sit plane puerile et 

effceminatum. 

CXXI. 

At de illo omnino magis accurate dispiciendum ; 

quod plurima in historia nostra captui vulgari, aut 

etiam cuivis intellectui, (rebus pnesentibus assnefiMSto) 

videbuntur curiosae cujusdam et inutilis subtilitatis. 

Itaque de hoc ante omnia et dictum et dicendum est. 

Hoc scilicet ; nos, jam sub initiis et ad tempus, tantnm 

lucifera^ experimenta, non fructifera quierere ; ad ex- 



w nmy, Nat. Hiat. XI. a. Remm 
natara nusqoBin magis quam in mi- 
nimiB tota est. Qnapropter, qnseao, 
ne hsc legentes, qnoniam ex hia 
sperannt mnlta» etiam rdata fastidio 
damnent, cum in contemplatione 
natni» nihil poeait irideii supenra- 
cnum. 
M A fine and brief deacription of 



Knowledge. Taking etaoilui in ita 
widest senae, this would atand for a 
description of TVnth itasl^ as k » 
known to na. 

•7 Cf. I. 70.99. 117. 

The first period of Indnction is aa 
little fruitlul aa the seed-aowing is; 
for in Physicsy as in all elae, thm is 
need of " Faith and PatieBce." We 



LIB. L I20, 121. 



117 



emplnm creationis divinse, quod saspins diximns» quse 
primo die Incem tantnm produxit, eiqne soli unnm in- 
tegrnm diem attribnit, neqne illo die quicquam mate- 
riati operis immiscuit. 

Itaqne si qnis istinsmodi res nuUins esse nsns pntet, 
idem cogitat ac si nuUnm etiam Incis esse nsum cen- 
seat, quia res scilicet solida ant materiata non sit. At- 
que revera dicendum est^ simplicium naturamm cogni- 
tionem bene examinatam et definitam instar lucis esse; 
qnse ad nniversa opemm peuetralia aditum prsebet ; at- 
qne tota agmina operam et tnrmas, et axiomatum no- 
bilissimoram fontes, potestate quadam complectitury et 
post se trahit; in se tamen non ita magni usus est. 
Qnin et literarom elementa per se et separatim nihil 
significant, nec alicujns nsus snnt ; sed tamen ad omnis 
sermonis compositionem et apparatnm instar materiae 
primse snnt. Etiam semina remm, potestate valida, 
nsn (nisi in processu suo) nihili sunt. Atque Incis ip- 
sins radii dispersi, nisi coeant» beneficium sunm non 
impertinntur. 

Quod si quis subtilitatibns specnlativis offendatnr; 
qnid de scholasticis viris dicendum erit^ qui subtilitati- 
bns immensnm indnlserant ? Qu» tamen subtilitates in 
verbis, aut saltem vulgaribus notionibus, (quod tantnn- 
dem valet) non in rebus ant natura consumptse fiie- 
mnt; atqne utilitatis expertes erant, non tantum in 
origine, sed etiam in conseqnentiis : tales autem non 
fuemnt, ut haberent in pnesens utilitatem nullam, sed 



nnut keep dear from the impatience 
wbich foUows nothing bat that 
whoee knowledge brings immediate 
frmty or that which prodaces only 
the unprofitable and hurtfiil thoms 
of dispute. So Bacon's " subtilitas" 
in this Aphorism is not one of arga* 



ment or wit, nor of words; but a 
keen insight into fiicts ; » quickness 
in detecting and rejecting wrong in- 
stances; a readiness at sifting and 
investigating ; a sharpness at seeing 
resembknces and differences ; a skiU 
of dassification. 
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per consequens infimtam; quales snint en de qniboB 
loquimnr. Hoc vero sciant homines pro certo, omnem 
snbtilitatem disputationum et discursuum mentis, ai ad- 
hibeatur tautum post axiomata inventa, seram ease e^ 
praeposteram : et BubtilitatiB tempus verum ac pro- 
prium, aut saltem prscipuum, versari in pensitanda 
experientia, et inde constitueudis axiomatibus: nam 
illa altera subtilitas naturam prensat et captat, sed 
nunquam apprehendit aut capit. £t verissimum certe 
est, quod de occasione sive fortuna dici solet» si trans- 
feratur ad naturam : videlicet» eam a Jrante oamakm, 
ab ocdpiiio calvam esse^. 

Denique de contemptu in naturali historia rerum 
aut Tulgarium, aut vilium, aut nimis subtilium, et in 
originibus suis inutilium, illa vox mulierculs ad tumi- 
dum principem, qui petitionem ejus, ut rem indignam 
et majestate sua inferiorem, abjecisset, pro oraculo sit ; 
Desine ergo tex esse ^ : quia certissimum est, imperium 
in naturam, si quis hujusmodi rebus, ut nimis ejdlibuB 
et minutis, vacare nolit, nec obtineri nec geri posse. 

CXXII. 

Occurrit etiam et illud; mirabile quiddam esse et 
durum, quod nos omnes scientias atque omnes auctores 
simul, ac veluti uno ictu et impetu, summoveamus: 
idque non assumpto aliquo ex antiquis in auxilium et 
prsesidium nostrum, sed quasi viribus propriis. 

Nos autem scimus, si minus sincera fide agere volu- 
issemus, non dif&cile fuisse nobis, ista, quse afferuntur, 



^ Thu thooght is fomid in one a Hezameler foimd in 
of ihe fia>le8 of Ph»dnis, y. 8, on Cato, Dittich. de Moribui ILa6. 
«« Oocano Depicta." Alao there ia (cire. A. D. 400.) 

*' Fronte cainllata, poat eat Ooeasio calva.** 
This is of course the Latin form of the forelock." 
our proverb about « takingThne by ^ Told of Philip of Maeedon. 
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vel ad antiqua saecula ante Gnecoram tempora, (cmn 
gdentise de natnra magis fortasse, sed tamen majore 
cnm silentio, floraerint ; neque in Grsecoram tubas et 
fistulas ^ adhuc incidissent) vel etiam (per partes certe) 
ad aliquoB ex Gnecis ipsis referre, atque astipulationem 
et honorem inde petere : more novoram hominum, qui 
nobilitatem sibi ex antiqua aliqua prosapia, per genea- 
kgiaram &vore8, astraunt et aflSngunt* Nos vero 
rerum evidentia freti, omnem commenti et imposture 
conditionem rejicimus, neque ad id quod agitur plus 
interease putamus, utram, quse jam invenientur, anti- 
qnis olim cognita, et per reram vidssitudines et ssecula 
ooddratia et orientia sint ; quam, hominibus curae esse 
debere, utram novus orbis fiierit insula illa Atlantis ^^, 
et veteri mundo cognita; an nunc primum reperta. 
Rerum enim inventio a naturse luce petenda, non ab 
antiquitatis tenebris repetenda est. 

Quod vero ad universalem istam reprehensionem 
attinet, certisdmum est vere rem reputanti, eam et 
magis probabilem esse, et magis modestam, quam si 
iiActa fiiisset ex parte. Si enim in primis notionibus 
errores radicati non fuissent, fieri non potuisset, quin 
nonnulla recte inventa, alia perperam inventa correxis- 
sent. Sed cum errores fundamentales fiierint, atque 
ejusmodi^ ut homines potius res neglexerint ac prseter- 
ierint, quam de illis pravum aut &lsum judicium fece- 
rint; minime miram est, si homines id non obtinu- 
erint, quod non egerint; nec ad metam pervenerint, 

^ Refernng to the muaic to which the Greek anmes were wont to march. 

" anon they move 

In perfect phaknz to the Dorian mood 

Of flntea and eoft recorders : euch aa raised 

To height of noblest temper heroea old 

Arming to hattle. Milton» Par. Loat. 1. 549. 

^i See Plato» Tim. 35. ar-aeqq. 
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quam non posnerint ant collocarint ; neqne viam emena 
sint, quam non ingressi sint ant tenneriut. 

Atque insolentiam rei quod attinet; ceite si quia 
manus constantia atque oculi Tigore lineam magis rec- 
tam, aut circulum magis perfectum se describere poflse;^ 
quam alium quempiam, sibi assumat ; inducitur scilicet 
iacttltatis comparatio : quod si quis asserat, se, adhibita 
regula, aut circnmducto circino, lineam magis rectam, 
aut circulum magis perfectum posse describere, quam 
aliquem alium vi sola oculi et manus ; is certe non admo*- 
dum jactator fuerit. Quin hoc, quod dicimns, non solum 
in hoc nostro conatu primo et inceptivo locum habet ; 
sed etiam pertinet ad eos, qui huic rei posthac incum'- 
bent. Nostra enim via inveniendi scientias exaequat 
fere ingenia ^, et non multum excellentiae eorum relin- 
quit : cum omnia per certissimas regulas et demonstr»- 
tiones transigat. Itaque hsec nostra (ut ssDpe diximus) 
felicitatis cujusdam sunt potius quam iacultatis, et po- 
tius temporis partus ^ quam ingenii. Est enim certe 
casus aliquis non minus in cogitationibus humanis, 
quam in operibus et factis. 

CXXIII. 

Itaque dicendum de nobis ipsis quod ille per jocum 

dixit, prsesertim cum tam bene rem secet : Fieri non 
potest tU idem sentiant^ qui aquam^ et qui vinum bu 
bant^. At cseteri homines, tam veteres quam novi, 
liquorem biberunt crudum in scientiis, tanquam aquam, 
vel sponte ex intellectu manantem, vel per dialecti- 

^ This, as we have before notic- there is as mnch pky for ability 

ed, has never foUowed from the now, and as atrong a distinclioii 

growth of Phyncal Philoaopliy. between men*8 powerB> aa ever there 

(Cf. Bupr. I. io8.) Had an ezact was. 

Method, Bucli aa Baoon seems to ® Gf . anpr. I. 78. Alao I. 97. 

have hoped for, been poeeible, thia ^ The eaying of Fhilocnilea aboot 

result migfat have taken place : but Demoetbfl&ee. 
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cam, tanquam per rotas ex puteo haustam. At nos 
liquorem bibimus et propinamus ex infiuitis confectum 
uvis, iisque maturis et tempestivis, et per racemc^s 
quoedam collectis ac decerptis; Bubinde in torculari 
pregsis» ac postremo in vase repurgatis et clarificatis. 
Itaque nil mirumy si nobis cum aliis non conveniat. 

CXXIV. 
Occurret proculdubio et illud : nec metam aut sco- 

pum scientiarum a nobis ipsis (id quod in aliis repre- 

hendimus) verum et optimum prsefixum esse. Esse 

enim contemplationem veritatis omni operum utilitate 

et magnitudine digniorem et celsiorem : longam vero 

istam et sollicitam moram in experientia et materia, et 

rerum particularium fluctibus, mentem veluti humo 

aflSgere, vel potius in Tartarum quoddam confusionis et 

perturbationis dejicere; atque ab abstractse sapientiie 

serenitate et tranquillitate (tanquam a statu multo di- 

viniore ^) arcere et summovere. Nos vero huic rationi 

libenter assentimur; et hoc ipsum, quod innuunt ac 

pnaoptant, preecipue atque ante omnia agimus. Etenim 

verum exemplar mundi in intellectu humano funda- 

mus ; quale invenitur, non quale cuipiam sua propria 

ratio dictaverit. Hoc autem perfici non potest, nisi 

iiACta mundi dissectione atque anatomia diligentissima. 

Modulos vero ineptos mundorum et tanquam simiolas^. 



» This is both Platonic and Peri- 
pBtetic. Gf. Arisi. Eth. Nic. x. 7. 
The pSot Bn^ptfTuAg wae described 
aa a atate undiaturbed by moral 
•tofniB or trialB, in wbicb man by 
pare contemplation approached the 
knowledge c^ things aa they are, 
not aa tbay aeem; and grew more 
and more tike to the Divine Na- 
tate, whoae wbole Being (aocord- 
ing to Arietoile) ia contemplative. 
Baoon^s anawer to thia objection ia 



ezoellent. A knowledge of Natore 
is also a knowledge of TVatb. God 
ia ita Author; and by atudying the 
'' Ideaa ol tbe Divine Mind'* we 
attain to a conception of what ia 
true. "Trutb and Utility" ratber 
than ''Utility and Ph^greaa" (as 
Macaulay reads it) were Bacon's 
watcbwotds. Cf. supr. I. 81. 

60 « Buflfooneriea." The word is 
nolLatin. 
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quas in philosophiis phantasiffi hominum extroxeranti 
omnino dissipandas edicimus. Sciant itaqne homines, 
(id qnod superius diximus) quantum interait inter hu« 
man» mentis idola et diyinae mentis ideas ^. Illa esnm 
nihil aliud sunt quam abstractiones ad placitum ® : hie 
autem sunt vera signacula creatoris super creaturas» 
prout in materia per lineas voras et exquisitas impri- 
muntur et terminantur. Itaque ipsissinue res sunt (in 
hoc genere) veritas et utilitas ; atque opera ipsa pluris 
iiAcienda sunt, quatenus sunt veritatis pignora, quam 
propter Yitte commoda ®. 

cxxv. 

Occurret fortasse et illud : nos tanquam actum 
agere ; atque antiquos ipsos eandem, quam nos, yiam 
tenuisse^. Itaque verisimile putabit quispiam etiam 
nos, ])Ost tantum motum et molitionem, deventuros 
tandem ad aliquam ex illis philosophiis, quse apud anti- 
quos valuerunt. Nam et illos in meditationum snamm 
principiis vim et copiam magnam exemplorum et par- 
ticularium paravisse ; atque in commentarios, per locos 
et titulos, digessisse; atque inde philosophias suas et 
artes confecisse, et postea, re comperta, pronuntiasse ; 
et exempla ad fidem et docendi lumen sparsim addi- 
disse; sed particularium notas, et codicillos, ac com- 
mentarios suos in lucem edere, supervacuum et moles- 
tum putasse : ideoque fecisse, quod in sedificando fieri 
solet; nempe post sedificii structuram, machinaa et 



^ Gf. nipr. 1. 33. kdge of God'B World. The ium- 

tt Gf. Bopr. 1. 104. fa^MB, ihe " TitK commoda," wiU 

^Thifl pMsage defends Bacon foDow natundly. 

£rom any charge of uUlitarianiam. 79 Thia is met alao ahove, 1. 104, 

Reanlta of Fhysical Science mnat 105. 

he firat aought^ hecause they are Gf. alao on this point Halhm's 

pledgee of Truth — becauae they lit of Europe, part IIL chi^. iiL 

shew that we are gaining some know- ( 45. 
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tealas a conspectu amoyisae. Neque aliter factnm 
esse credeie certe oportet. Verum nisi quis omnino 
oblittts fuerit eorum» quse superius dicta sunty huic 
objectioni (aut scrupulo potius) fiM^ile respondebit. 
Formam enim inquirendi et inyeniendi apud antiquos 
et ipsi profitemur, et scripta eorum pne se ferunt £a 
autem non alia fuit, quam ut ab exemplis quibusdam 
et particularibus (additis notionibus conmiunibus, et 
fortasse portione nonnulla ex opinionibus receptis, quse 
maxime placuerunt) ad conclusiones maxime generales 
sive principia scientiarum advolarent ; ad quorum veri- 
tatem immotam et fixam, conclusiones inferiores per 
media educerent ac probarent; ex quibus artem con- 
stituebant. Tum demum si nova particularia et ex- 
empla mota essent et adducta, quse placitis suis refra- 
garentur ; illa aut per distinctioneSy aut per regularom 
suarom explanationes, in ordinem subtiliter redigebant ; 
aut demum per exceptiones grosso modo summoTe- 
bant : at rerum particularium non refragantium causas 
ad illa principia sua laboriose et pertinaciter accommo- 
dabant ^^ Verom nec bistoria naturalis et experientia 
illa eiat, quam fuisse oportebat (longe certe abest), et 
ista advolatio ad generalissima omnia perdidit. 

CXXVI. 
Occurret et illud; nos, propter inhibitionem quan- 



7^ This » an eril against wbkh 
Baoon struggled hard. And even 
now there m peril from " the epirit 
of Syatem" — men find it so hard to 
be honeet : and when they have ar- 
lived at tbe reet and qniet of a defi* 
nite Law, the temptation to ehut 
their cyee agunet whatever eeema 
oppoeed to it» ia immenae. Of tbe 
better way of r^garding '^excep- 
tiona^ aveiy good inetance is to be 



foond in the way in which Aetrono- 
mers noticed the pertorbatione of 
Uranue — facte whidi appaiently mi- 
litated against the Laws of Planeta- 
ly Motion. They did not explain 
away the fiict ; but eought ite cauae, 
and ao diacovered Neptune. The 
induction that had taught men the 
Law of Gravity was too atrong to 
be overthrown by an apparent " In- 
atantia in oontrarium." 
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dam pronuntiandi, et principia certa ponendi^ donee 
per medios gradus ad generalissima rite perventum sit ; 
suspensionem quandam judicii tueri, atque ad acatalep' 
siam rem deducere ^. Nos vero non acatalepsiam^ sed 
eucatalepsiam meditamur et proponimus: sensui enim 
non derogamus, sed ministramus; et intellectum non 
contemnimuSy sed regimus. Atque melius est sdre 
quantum opu8 sit, et tamen nos non penitus scire 
putare, quam penitus scire nos putare, et tamen nil 
eorum, qu» opus est, scire ^. 

CXXVII. 

Etiam dubitabit quispiam potius quam objiciet; 

utrum nos de naturali tantum philosophia, an etiam 
de scientiis reliquis, logiciSy ethicis, politicis, secundum 
viam nostram perficiendis, loquamur^^. At nos certe 



^ Cf. sapr. I. 89. To this ob- 
jection an answer is to be found in 
euch sayings of Bacon'8 aa " If a 
man will begin with ceitainties, he 
•faan end in doubts ; but if he will 
be content to begin with doubts, he 
•hall end in certainties." Adv. of 
Leaming, p.51. 

7* In thisBacon muat have had the 
ffjpttrria of Socrates before hia eyes. 
SeeApol.Socr.p.2i&c. TheKnow- 
ledge of our Ignorance ia one of the 
chittf and beet fonns of Knowledge : 
and one which growa upon wise 
men : as we see in the case of Sir 
Isaac Newton, and his taymg that 
" he felt tike a child gathoing peb- 
bles on the shore of an laafinite 
ooean/' &c. 

74 What are the limits of this Me- 
ihod ? As it is intended to be purely 
Instmmental, whf shonld it not be 
applicable to all subjects of Human 
Knowledge? Not that Baconwould 
haye drenned of superseding Reve- 
lation» as the Posiiivifts would do» 



and dedare that he wished to do : 
but that for aU things which CM 
has given Man to learn for himsdf^ 
this Method is the best and surest. 
And though the Method now in use 
is not ezactly such as Baoon ez- 
pected, still his observations here 
are pcvfectly just, and api^y to it. 
We may discuss inductiyely Logicy 
as the Analysis of ceitain InteQsc- 
tual Phenomena : Ethics» as the 
study of our Moral Nature--(dQe 
regard being had to God*s lefTealed 
wUl on certain Moral qoestions): 
Politics, as the study of the oomU- 
nations of tbe CMl and tbe Sodal 
Life. The first of these is now ra- 
ther Psychology, and (to a certain 
eztent) IVithology« than Logio — and 
we need not fear any attempt to 
conluse InteDectwith Brain, and so 
to introduce a materialist yiew of 
our Mental Powers; and perhaps 
no more l^timate sphoe for Mo- 
dem Induction can be foond than 
this. The GonstitutioQ of Mn's 



n 
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de universis hsec, qu» dicta sunt, intelligimus : atque 
quemadmodum vulgaris logica, quse regit res per syllo- 
gismum, non tantum ad naturales, sed ad omnes scien- 
tias pertinet ; ita et nostra, quae procedit per inducti<h 
nem^ omnia complectitur. Tam enim historiam et 
tabulas inveniendi conficimus de ira, metu, et verecun- 



Intellectual Nature is based on cer- 
tain almost invariable laws ; and the 
differencea are usually those of de- 
gree> not of kind, and here the re- 
aearchee of Medidne and of Philo- 
eophf oombine. 

For the second subject, Ethics» 
it 18 almost enough to refer to Bi- 
shop Butler^a sermone; which are 
throughout a successful application 
of the Inductive principle. Upon 
this part of ita application the Sta- 
tiatics 80 diligenUy gathered during 
the ki8t few years will have great 
effect; bo long as men keep from 
the error of trusting only to " Moral 
Averagee." On this bear all records 
of crime, as weil as all chronides of 
virtuous and heroic deeds. At the 
same time, lest we should be tempt- 
ed to fall into a Necessitarian view 
of Morala (than which nothing, 
can be more &tal to a good life, and 
moral improvement) we have the 
continual mystery of the Human 
Will before us. Who shall reduce 
it8 action to exact calculable rules ? 
Who ehall alfirm the amount and 
kind of motive required for even the 
Belfsame act in two difftrent per- 
sone. Ezperiment too is very diffi- 
cult in Morala; and from the hid- 
den nature of each man'8 "heart" — 
(by which, we take it, ia meant the 
internal motive power causing Mo- 
ral Actions)— observation is almost 
aa difficult. Still much may be 
done even here. And the Statistics 
mentioned above are a definite ex- 
preesion of certain facts in our So- 



cial eoonomy, and bdong to an in- 
termediate position between Morals 
and Sodal Uokmiaf. Nor is there 
any more ground for objectmg to 
" Moral Averages" as in themsdves 
levelling mea ; than thexe would be 
for Baying that the Statistica of the 
averages of life determined the 
time of any individual^B death. Hie 
only question of any difficulty re- 
Bpecting an Inductive treatment of 
Morals seemB to be this — ^Doea such 
a treatment mean that there are no 
a priori, i. e. no revealed principlea 
of Moral guidance? It does not 
Beem so at firat sight : though, like 
all investigations into "intermediate 
AiiomB/' or "Second CauBes/' it 
must have a tendency towarda lead- 
ing men to rdy on observation, and 
to forget the revealed Will of Qod. 
For Bacon'8 more eicpanded viewB 
on Morals aee De Augm. Sdent. 
Bk. vii. Cf. also BUpr. I. 80 ; and 
Hallam'8 lit. of Europe, part III. 
chap. iii. § 67 — 75 ; also, Whewell 
on Induction, p. 77. 

For the third Bubject, Politics, we 
have the facts of History for the 
past, and obaervation for the pre- 
sent. Averydifficultmatter,though, 
it is to rectify our Political prind- 
ples : for nothing in this world is ao 
fuU of error, or leads to bo grave 
residts as an attempt to draw out 
parallels in History, where the casee 
are apparently, and not really, ana- 
logouB. See also Mill'8 Logic, Bk. 
VI. chap. ix. See Amold'8 Thuc. 
vol. I. App. 
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dia, et similibus ; ae etiam de ezemplis rerum dviliam: 
nec minus de motibus meutalibos memorifle, composi- 
tionis et diyisionis, jndicii, et reliquornm, qnam de 
calido et fngido, aut luce, aut yegetatione, ant aimili- 
bus. Sed tamen cum nostra ratio uUerprekmdiy post 
bistoriam preparatam et ordinatam, non mentia tantum 
motus et discursus, (ut logica vulgaris) sed et remm 
naturam intueatur ; ita mentem regimus, ut ad rerum 
naturam se, aptis per omnia modis, applicare poasit. 
Atque propterea multa et diversa in doctrina interpre- 
tationis pnecipimus, qu» ad subjecti, de quo inqoirimus» 
qualitatem et conditionem, modum inveniendi nonnuUa 
ex parte applicent. 

CXXVIII- 
At illud de nobis ne dubitare quidem ias sit ; utrum 
nos pbilosopbiam et artes et scientias, quibus utimur, 
destruere et demoliri cupiamus : contra enim, earum et 
usum et cultum et bonores libenter amplectimiur. Ne- 
que enim ullo modo officimus, quin ists» qus invalu* 
erunt, et disputationes alant, et sermones oment» et ad 
professoria munera ac vitae civilis compendia adbibean- 
tur et valeant ; denique tanquam numismata quKdam, 
consensu inter bomines recipiantur ^. Quinetiam sig- 
nificamus aperte ea, quae nos addudmus, ad istaa res 
non multum idonea futura ; cum ad vulgi captum de- 
duci omnino non possint, nisi per effecta et opera tan- 
tum. At boc ipsum, quod de afTectu nostro et bona 
voluntate erga scientias receptas dicimus, quam vere 
profiteamur, scripta nostra in publicum edita (praesertim 
libri De progressu scientiarum) fidem faciant. Itaque 
id verbis amplius vincere non conabimur. Illud interim 
constanter et diserte monemus, his modis» qui in uau 

^^ Cf. Prefaoe. Alm rapr. I. 35. 
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sunt, Dec magnos in scientianim doctrinis et contem- 
platione progressus fieri, nec illas ad amplitudinem 
operum deduci posse. 

CXXIX. 

Superest ut de finis excellentia pauca dicamus. Ea 
si prius dicta fuissent, votis similia videri potuissent : 
sed spe jam facta, et iniquis prsjudiciis sublatis, plus 
fortasse ponderis habebunt. Quod si nos omnia perfe- 
cissemus et plane absolvissemus, nec alios in partem et 
consortium laborum subinde vocaremus ; etiam ab hu- 
juamodi verbis abstinuissemus, ne acciperentur in 
prsedicationem meriti nostri. Cum vero alioram in- 
dustria acuenda sit, et animi excitandi atque accen- 
dendi; consentaneum eet, ut qusedam hominibus in 
mentem redigamus. 

Primo itaque» videtur inventorum nobilium intro- 
ductio inter actiones humanas longe primas partes 
tenero: id quod antiqua ssecula judicaverunt. Ea 
enim rerum inventoribus divinos honoros tribuerunt: 
iis autem, qui in robus civilibus merebantur, (quales 
erant urbium et imperiorum conditores, legislatores, 
patriarum a diuturnis malis liberatores, tyrannidum 
debellatores, et his similes) heroum tantum honores 
decreverunt. Atque certe si quis ea rocte conferat» 
justum hoc prisci sseculi judicium roperiet. Etenim 
inventorum beneficia ad universum genus humanum 
pertinero possunt ; civilia ad certas tantummodo homi- 
num sedes : hsec etiam non ultra paucas setates durant; 
illa quasi perpetuis temporibus. Atque status emen- 
datio in civilibus non sine vi et perturbatione plerum- 
que procedit : at inventa beant, et beneficium deferunt 
absque alicujus injuria aut tristitia. 

Etiam inventa quasi novae creationes sunt, et divino* 
rum operum imitamenta, ut bene cecinit ille : 
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Frimam frogiferoe fcetos mortalibiiB cgris 
Dididenmt qaondam pnestaDti nomine Athen» : 
£t RECREAVERUNT Titam, l^iesqoe roganint.'* 

Atque yidetur notatu dignum in Salomone; quod 
cum imperio, auro, magnificentia operum, satellitio, fi^ 
mulitio, classe insuper, et nominis claritate, ac snmma 
hominum admiratione floreret; tamen nihil homm 
delegerit sibi ad gloriam, sed ita pronuntiaverit : Gio- 
riam Dei esse^ cdare rem; ghriam regis^ investigare 
rem^. 

Rursus (si placet) reputet quispiam, quantum intersit 
inter hominum vitam in excultissima quapiam Europ» 
proyincia, et in regione aliqua noT» Indi» maxime fisia 
et barbara : eas tantum differre existimabit, ut merito 
hominem hamini Deum esse^^ non solum propter auxi- 
lium et beneficium, sed etiam per status comparatio- 
nem, recte dici possit. Atque hoc non solum, non c<e- 
lum, non corpora, sed artes pnestant. 

RuTBus, rim et rirtutem et consequentias rerum 
inventarum notare juyat ; quse non in aliis manifestins 
occurrunt, quam in illis tribus, quse antiquis incognits, 
et quarum primordia, licet recentia, obscura et ingloria 
8unt : artis nimirum imprimendi, pulveris tormentarii, 
et acns nauticse. Hsec enim tria, rerum fiiciem et sta» 
tum in orbe terrarum mutaverunt : primum, in re lite- 
raria; secundum, in re bellica; tertium, in navigatio- 
nibus; unde innumerae rerum mutationes sequuts 
sunt ; ut non imperium aliquod, non secta» non stella 



7* Lacret.Ti.i. In tfae original it Epist. z. 104. (al. 114.) Baoon faat 

iB "Prioue" for "Primum," and expaoded the meaning of the aaying 

"prseclaro" for " praestanti." (according to fais wont) faeyond iti 

^ Prov. XXV» 2. original extent. See Zenobiafl, 

78 " Homo faomini Deos, si soam Cent. i. 91. in Gu8ford'a PanBmio- 

offidom Bciat." An Apfaoriam of grapfai Gneci, wfaere the proveib ia 

GnciHaa Comicaa apad Sjmmacfa. "ApBpmros MpAn nv dmfumi». 
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miyorem eflScaciam et qoasi influxum Buper res huma-> 
nas exercuisse videatur, quam ista mechanica exercue- 
runt. 

Prasterea non abs re fuerit, tria hominum ambitionis 
genera et quasi gradus distinguere. Primum eorum, 
qui propriam potentiam in patria sua amplificare cupi- 
unt ; quod genus vulgare est et degener. Secundum 
eorum, qui patriie potentiam et imperium inter huma- 
num genus amplificare nituntur : illud plus certe habet 
dignitatis, cupiditatis haud minus. Quod si quis hu- 
mani generis ipsius potentiam et iraperium in rerum 
universitatem instaurare et amplificare conetur ; ea 
proculdubio ambitio (si modo ita vocanda sit^^) reliquis 
et sanior est et augustior. Hominis autem imperium 
in res in solis artibus et scientiis ponitur : naturse enim 
non imperatur, nisi parendo^. 

Prseterea, si unius alicujus particularis inventi utili- 
tas ita homines afiecerit, ut eum, qui genus humanum 
universum beneficio aliquo devincire potuerit, Iiomine 
majorem putaverint ; quanto celsius videbitur, tale 
aliquid invenire, per quod alia omnia expedite inveniri 
possint? Et tamen (ut verum omnino dicamus) quem- 
admodum luci magnam habemus gratiam, quod per 
eam vias inire, artes exercere, legere, nos invicen^ 
dignoscere possimus, et nihilominus ipsa visio lucis res 
prsestantior est et pulchriory quam multiplex ejus usus : 
ita certe ipsa contemplatio rerum, prout sunt^ sine 
superstitione aut impostura, errore aut confusione, in 



^ fiacon iB perhaps right in allusion to the description of the 

doubting whether Ambition can qualities of a good general. Iaxj, 

harlj be atretched so as to include zxi. 4. " ingenium idem ad res di- 

thia third head. Surdy its object verBisBimas» parendum atque impe' 

muat be in reality *' power for one- randum," " He only conquers who 

felf." has leamt how to obey." 



» Cf. «upr. I. 3. Thi8 is an 
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86 ipsa magis digna est, quam nniverBus inventoniin 
fnictus. 

Postremo, mquis depravationem scientiarum et ar- 
tium ad malitiam et luxuriam, et similia, objecerit ; id 
neminem moveat^^ Illud enim de omnibns mundanis 
bonis dici potest, ingenio, foititudine, viribus, forma, 
divitiis, luce ipsa» et rdiquis. Recuperet modo genus 
bumanum jus suum in naturam, quod ei ex dotatione 
divina competit; et detur ei copia: usum vero recta 
ratio et sana religio gubemabit. 

cxxx, 

Jam vero tempus est, ut artem ipsam interpretandi 
naturam proponamus: in qua licet nos utilissima et 
verissima praecepisse arbitremur, tamen necessitatem 
ei absolutam (ac si absque ea nil agi possit) aut etiam 
perfectionem non attribuimus. Etenim in ea opinione 
sumus; si justam natune et experientiie historiam 
prsesto haberent homines, atque iu ea sedulo versaren- 
tur ; sibique duas res imperare possent ; unam, ut re- 
ceptas opiniones et notiones deponerent ; alteram, ut 
mentem a generalissimis et proximis ab illis ad tempus 
cohiberent ; fore ut etiam vi propria et genuina mentis» 
absque alia arte, in formam nostram interpreiandi inci- 
dere possent. Est enim interpretatio verum et natu- 
rale opus mentis, demptis iis, quse obstant : sed tamen 
omnia certe per nostra prsecepta erunt magis in pn>- 
cinctu, et multo firmiora. 

Neque tamen illis nihil addi posse affirmamus : sed 
contra, nos, qui mentem respicimus, non tantum iu fa- 
cultate propria, sed quatenus copulatur cum rebus, ar^ 

®l Thia 18 the ordinary topic of rdyaBa duk t6 iraXXoif trviifiaipw 

all caviUerB. Ab Aristotle hai fik6Bat ibr' ain-Sw' ifirf yap wtt 

noticed of ity Eth. Nic. I. iii. 3. oir^Xoyro di^ vXovror» rrrpoc dc di 

TotovnsfP di rmi «rXayijir fyci xal dp^ptia». 
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tem inveniendi cum inventiB adolescere posse, statuere 
debemus^. 



^ This passage lias been wToogly 
given in tranalationB. It aimply 
meana that " toe, who regard the 
connection between the Mind and 
things» onght to aUow the posdbi- 
Vatj, nay« more, the piobability, that 
aa Knowkdge growa, the Method 
of obtaining Knowledge will grow 
alao.'^ Cf. Bupr. I. 104. and Adv. 
of Leaming, p. 189. (where he ia 
apeaking of Toplca. " In theae it 
holdeth, Ara inveniendi adoleacit 
com Inve&tia ; &c." D. Stewarty 



Philosophy of the Human Mind, 
Introd. II. § a, quotea this paaaage, 
while apeaking of the experience of 
each peraon being put into syBtem : 
auch method (i. e.) of adence, that 
each succeasive generation maypro- 
fit by ita predeceBSors, and advance 
steadily. Thia is now done in some 
subjects ; auch (e. g.) aa Mathema- 
tica, in which beginnera now ahnost 
outatrip the whole knowledge of 
men a century ago. 
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Aphorismus I^. 

SaUPER datum corpus noyam uaturamy sive noyss 
naturas generare et superinducere, opus et intentio est 



1 If the " AphoriBmB" of the first 
Book were by no ineaDS " breTes 
esdemque epane, nec metbodo re- 
▼inct» sententi»," (I. 86), Btill less 
are they euch here: for in this Book 
they are long ehaptera. 

2 These Aphorisms are very ob- 
Bcure, and it is doubtful how far 
their main object, the discovery of 
Forme, is practicable. Bacon'8 lan- 
guage 18 not free from the techni- 
calities of the Schoola» nor are his 
thougbts at all clear; nor do hia 
illustrationB carry ub far towarda 
the end he pute before himBelf. 
With all thiB, no one ought to un- 
derrate the value of theae ChapterB; 
for they are full of moBt uBefuI mat- 
ter: and Bacon^B accountB of Latent 
ProceBB and Structnre are excellent. 
The Moming Star, though it be- 



longB " better to the dawn/' ia yet 
"laBt in the train of ^Tight;" and 
we must ezpect obBCuritieB. 

Eyen thoee who have not the pa* 
tience to read through the twenty- 
seYen " PrerogativeB among In- 
Btances/' ought to endeavour U> 
make themselveB maeterB of these 
firBt twenty ApboriBmB ; for they 
were intended by Bacon to illuBtrate 
and ezpand the Btatemente made at 
the opening of the work, (Bk. I. 
I — 3f ^c.X and are clearly meani 
to give UB a concise view (with an 
example) of the £nd and Method, 
for which he has been prepaiing ub 
throughout Bk. I. And no one who 
cares to underBtand Bacon'B objects 
and Bystem can omit them. Ab to 
the objectionB that the end ia quite 
unattainable» and that the MeUiod 
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human» potentise^. Dat» autem naturae formani, sive 
differentiam veram, sive naturam naturantem, sive fon- 
tem emanationis (ista enim vocabula habemus, quse ad 
indicationem rei proxime accedunt) invenire» opus et 
intentio est bumanae scientise^. Atque his operibus 
primariis subordinantur alia opera duo secundaria et 
inferioris notae ; priori, transformatio corporum concre- 
torum de alio in aliud, intra terminos possibiles ; poste- 
rioriy inventio, in omni generatione et motu, latentis 
processus^ continuati ab efficiente manifesto, et materia 
manifesta, usque ad formam inditam ; et inventio simi- 
liter latentis schematismi^ corporum quiescentium, et 
non in motu. 



» obsolete' — for the fint» it is 
enough to ny that if the end is un- 
attainable^ stfll it was a noble theory 
ef " Knowkdge and Power,"and that 
the means which he expkune are 
constantly uaed to thie day for the dia- 
eovery of new Truths. And the Me- 
ihod, eren if it were obaolete (which 
18 not really the caae), is the basia of all 
modem Method of Induction : and 
no Physical etudent ought to ignore 
the bold and dear statements which 
roneed men to think for themselyeB 
on thia matter, and led to the glori- 
0U8 developmenta of the geniua of 
Newton and of Modem Ghemiis* 
try. As to the objection against 
Bacon'e credulity and error in hie 
Physical statementa and queetione, 
it 18 enough to quote aa his apology 
the remarks of Seneca ; Veniet tem- 
po8, quo iflta quse nunc latent in lu- 
cem dies extrahat, et longioria tevi 
diligentia: ad inquisitionem tanto- 
rum setaa una non suffidt. Veniet 
tempue, quo posteri nostri tam 
aperta no8 neaciiase mirentur." Sen. 
Qu»8t. Nat. Tii. 35. 

* The eztent of Human Power is 
limited only by the condition of its 



being ezerciBed in confonnity witb 
the LawB of Nature, (HerBchers 
Discourse) : but ''the generation of 
New Natures" seema to point to 
more than this. Wbat Bacon meant 
may be well illustrated by reference 
to hie New Atlantis, where " the 
Brethren of Solomon'8 House" are 
engaged upon the eearch after euch 
NewNatures. iBuppoeethemaking 
of Bread would be a homely caae, 
or of Gunpowder, or of many che- 
mical and medidnal combinationa. 
And the prindple of Human Power 
seeme to be the application of the 
Powere of Nature to the uees of 
Man. We muBt recoUect that many 
of our mo8t mighty diBCOveriee of 
Power are not diflooveriee of New 
NatureBy but applications ; as the 
uses of Stearo, or the discovery of 
the Electric Telegraph. 

^ The end of Human Knowledge* 
the '* Discovery of Forme," is beet 
discuBsed eeparately. See Aph. E. 

^ For Letent FtoceaB, eee infr. 
II. 6. 

* For Latent Structure, eee infr. 
n.7. 
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II. 

Quam infeliciter se habeat scientia humana, qme in 
usu est^ etiam ex illis liquet» qu» yulgo asserantur. 
Reote ponitur; Vere scire, e$se per causas seire^. Etiam 



7 *EirM7TaaAu ol6fM$a ^nur n^F 
r olrioy ol&iuBa ycy^icrcy, di' f^ t6 
wpayjxd iaruf, Srt €Kta>ov alrta tarL 
Arist. Anal. Pcwt. I. ii. TheBe are 
the four Aristotelian dpxai — (i) the 
Materialj 17 vXi; or t6 vvoxriftcyor. 
(2) The Formal, ro W fv f&cu: (3) 
The Efficient, 17 dpx4 o^cv 17 Kunfatg i 
(4) The Final, t^ ol rvrxa. Cf. Ar. 
Metaph. II. 3. For what is really 
meant by " cause^' and " effect," 
and for the ignorance of Man as to 
ihe real nature of Anteoedenta and 
of thdr connection with their Con- 
aeqoenta, aee D. Stewart'8 Philoso» 
phy of the Human Mind, cfaap. i» 
\ 2, and note C on the same plaoe. 

Of these four cauaes, Baoon con- 
aiders that three are legitunate ob« 
jectfl for eludy and for disoovery 
of Tmth ; the fourth he regarda aa 
harmful. By the Maienal caiiae ia 
meant the Material Elements or 
partidee of which a body ia com- 
poaed. Investigation into thia wiU 
be that of the Chemists when they 
aeek for aimple aubstancea. The fbr- 
m/ cauae ia the prindple or power, 
whateyer it is, which makea eacb 
thing that ia generated in the world 
keep within its own limita — as, e. g. 
it would be the '* Form" that 
obhgee a grain of wheat to ezpand 
into the atalk and ear of Wheat, and 
not of Barley. By the EjfUneui 
cauae we uauaDy mean aU the k>wer 
moliye causea (the wiU of God and 
the Formal Canaea being regarded 
M the higher motiTea)— thua the 
hand of the sower, the soil, the 
dewB» &c. wonld be efficient Causes 
of the growth of the grain of wheat. 
And the Final Canse is the aame 



with the end for wluch a thing ez- 
ists. So multiplication of grain for 
the aerrice and sustenance of man 
would be the final oanse of Whest. 
This last Cauae is deariy suljective, 
and depends upon our eonception of 
things, rather tban on the natore of 
things themsdves. It is in &ct our 
notinn of the Intentions of Nature 
** phme ez aatura bomiaiB, polins 
quam universi.*' (I. 48.) And it 
seems dear that in general the stody 
of Fmal Causes would tend to da- 
mage our seaidi after Trath. To 
know the actual aatnpe of a thing» 
wer must investigata it in and far 
itaelf, not Ibr its resolta. For in- 
stance, we should never know the 
nature of Air, by contaBiptetiiig the 
fact that it supports lifiB. At tho 
same time these Final Caoaea aie 
facts in the constitutioB of Natnre) 
and if fisdrly treated» may lead to 
much knowledge. And we find ia 
the Adv. of Leiiming (p. 143 — 146) 
some very jost obeervatioos on FiBal 
Cauaes, which throw gicat hght oa 
this condemnation of theaa. Baeoa 
there attackt them solely when re- 
garded as paits of Physics^ and al- 
lows that they may weH be iaqiared 
and collected in " MHtg^hfn^ :** 
aad so, though he conaidned llie 
Atheistical PUhMophy of Denecri- 
lus more aound ibr Physical iaveali- 
galioa Ihan Ihe mized PhikisophieB 
of Afistotle and Plato, yel lie lakea 
great care lo aeknowledge Ihe tralfa 
and wortfa of Flnal Caaaes, aad lo 
protest against its bdag aUeged (aa 
it was doubtless thea, aad has beea 
since,) Ihat by redoeing Ihem lo 
their proper position, he «aa ** etSL* 
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non male constituuDtur causas quatuor ; materia, forma, 
effioiens, et finis. At ex his causa finalis tantum abest 
nt prosit, ut etlam scientias corrumpat, nisi in hominis 
actionibus. Formse inventio habetur pro desperata. 
Efficiens vero, et materia (quales quseruntur et recipi- 
untur, remotae scilicet» absque latenti procesm ad for- 
mam) res perfunctorise sunt, et superficiales, et nihili 
fere ad scientiam veram et activam. Neque tamen 
obliti sumus, nos superius^ notasse et correxisse erro- 
rem mentis humanse, in deferendo formis primas essen- 
tisB. Licet enim in natura^ nihil vere existat prseter 



iog in qnestion or derogatiog from 
Divine Providence." He was rather 
''bigbly confirming and exalting it." 
To tay tkat Flnal Cansea wiU not 
teach ns tbe actnal oonstitation of 
thinga, cannot be regarded aa in 
any aenae an attack on tbe " Argu- 
ment Irom Deaign," on whicb wii- 
tera on "the Religion of Nature" 
baae ao mucb. Having tbua vindi- 
cated Bacon from tbe grave cbarge 
of altogetber ejecting ^nal Cauaea, 
and of &yoaring Atbeiam, it only 
remaina to be aeen wbetber be ia 
rigbt in condemning tbeir connec* 
tion witb Pfayaical Inyeatigation. 
Here, I bebeye, tbe actual progreaa 
of Sdence would baye led bim to 
modify bia judgment. " It muat be 
aUowed tbat apart from tbe charm 
wbicb tbe Ymil Cauaea, or ends of 
tbinga^ lend to Nature, wben tbey 
are aatiafactorQy percayed, (wbich 
ia tbe moral uae of them), there are 
aome caaea in whicb a conaideration 
of tbem baa oonduced to actual dia- 
coyeriea in acience." So in tbe 
famouB case of Haryey'8 diacovery 
of the circuktion of the blood from 
tbe coneideration of tbe Final 
Cauaea of tbe yalvea in tbe yeina of 
tbe animal body. Tbis modification 



of Baoon^a yiew ia connected, bow- 
eyer, with that lower view of tbe 
end and aim of Pbyaical Science, 
wbicb we are led to take, in conae- 
quence of tbe actual progreas of 
Knowledge, and of our abandoning 
tbe aearcb after Form. We are con- 
tent to affirm OvBip fianiv iroiet ^ 
ffnKris — and to uae Nature's desire 
of an end» aa a means for tbe dia- 
coyery of Truth — ju8t aa the Moral 
Pbilosopbers may fairly do witb 
Moral TVutbs. For diBcuaeion on 
tbia point, aee Hallam'8 Lit. of £u- 
rope, part III. cbap. iii. § 51. and 
D. Stewart'8 Pbil. of tbe Human 
Mindy part II. cb. iy. yi. § i. wbere 
tbe Bubject is yery judiciously treat- 
ed. And for tbe wbole aubject of 
tbe Knowledge of Cauaea, aee D. 
Stewart, part II. cb. iy. § i. 

8 " Superiu8/',i. e. 1. 51, 65. Can 
tbe reading " formis primaa easen- 
tiK" be oorrect? Bacon refera to 
Platonic Ideaa. 

* " In natura," i. e. in tbe world 
outaide Man — ^tbe Material World. 
Otberwise what would become of 
tbougbt, aensation^ &c. ? Tbia ia 
one of tbe paaaagea whicb aeem at 
first sigbt to favour tbe Materialiat 
Scbool. But it doea not ; for Bacon 



186 



NOVUM ORGANUM. 



corpora individua, edentia actus puros individuos ez 
lege ; in doctrinis tamen, illa ipsa lez, ejusque inquisi- 
tio, et inventio, atque explicatio, pro fundamento est 
tam ad sciendum, quam ad operandum. Eam autem 
kgem^ ejusque j^arajrraj^Ao^^^ formarum nomine intelli- 
gimus; prsesertim cum hoc vocabulum invaluerit, et 
familiariter occurrat 

III. 
Qui causam alicujus nature (veluti albedinis, aut 
caloris) in certis tantum subjectis novit ; ejus scientia 
imperfecta est: et qui effectum super certas tantum 
materias (inter eas, quse sunt susceptibiles) inducere 
potest ; ejus potentia pariter imperfecta est^^. At qni 
efiicientem et materialem causam tantummodo novit, 
(quse causae fluxse sunt, et nihil aliud, quam vehicula et 
causse formam deferentes in aliquibus) is ad nova in«- 
venta, in materia aliquatenus simiii, et prseparata, per- 
venire potest ; sed rerum terminos altius fixos non mo- 
vet. At qui formas novit, is natur» unitatem in mate- 
riis dissimillimis complectitur ; itaque quse adhuc facta 
non sunt, qualia nec naturae vicissitudines» neque ex- 
perimentales industrise, neque casus ipse« in actum un- 
quam perduxissent, neque cogitationem humanam sub- 
itura fuissent, detegere et producere potest. Quare 
ex forroarum inventione sequitur contemplatio vera» et 
operatio libera^^. 



evidently diatingiuBhes between Na- 
tura and Doctrina ; and under the 
latter head will come conception, 
thoughty &c. MiU in his Categories 
takea the wider sense of the term 
Nature, and includes mental opera- 
tions. (See Mill'8 Logic, Book I. 
cbap.iii. § 15.) 

10 It is diflScult to see what is 
nieant by the '' Paragraphs'* of a 
Law ; eapecially if Law and Form 



be the same thing. Perhape the de- 
Bcription of the Form of Heat — the 
Modifications of the genua *' Mo- 
tion/' may be what is meant. Cf. 
infr. IL 30. 

11 Thia imperfect Knowledge and 
Power might be termed Empiric, as 
baving no inaight into the prindple 
or Law. 

12 This combination of Know- 
ledge and Action is ever preeent to 
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IV. 

Licet vi» ad potentiam, atque ad scientiam huma- 
nam, conjunctissimse sint, et fere eaedem ; tamen prop- 
ter pemiciosam et inveteratam consuetudinem versandi 
in abstractiSy tutius omnino est ordiri et excitare scien- 
tias ab iis fimdamentis, quae in ordine rant ad partem 
activam, atque ut illa ipsa partem contemplatiyam sig- 
net et determinet^. Videndum itaque est ad aliquam 
naturam super corpus datum generandam et superindu- 
cendam, quale quis praeceptumy aut qualem quis direc- 
tionem, aut deductionem maxime optaret ; idque ser- 
mone simplici, et minime abstruso. 

Exempli gratia; si quis argento cupiat superinducere 
flavum colorem auri, aut augmentum ponderis, (servatis 
legibus materise) aut lapidi alicui non diapbano diapba- 
neitatem, aut vitro tenacitatem, aut corpori alicui non 
vegetabili vegetationem ; videndum (inquam) est, quale 
quis praeceptum, aut deductionem potissimum sibi dari 
exoptet. Atque primo, exoptabit aliquis proculdubio, 



Bacon'a mind^ aa bia great end. 
Cf. I. 3. 81. II. I. " One of the 
ODnsiderationa/' (aaya Playfoir, £n- 
cycl. Brit. Dissert. iii. p. 454,) 
" whieh appear to bave etruck 
Bacon'8 mind most forcibly, was 
tbe vagueness and uncertainty of 
aU tbe Pbysical specolataona tben 
exiating, and tbe entire want of 
connection between tbe Sciences 
and tbe Arta. Tbougb tbeae two 
tbinga are in tbeir nature so doaely 
allied, tbat tbe same Trutb wbicb ia 
a principle in Science beoomes a 
•Tule in Art; yet tbere was at tbat 
time bardly any practical improve- 
ment wbicb bad arisen from a tbeo- 
.reticdisoovery. Tbe natural allianoe 
between the Knowledge and tbe 
Power of man seemed entirely in- 
terrupted." For Bacon'8 own hopes 



for Knowledge imder tbia combina- 
tion, see infr. II. 31. Cf. alao infr. 
II. 17. ad fin. 

is Tbis is in jnty for man'8 feeble 
grasp of all but matters of action, 
and also in deapair at man'8 love 
for baseleBB specidation. Aa meet- 
ing botb difficultiea be begina witb 
precepts for Hnman Power» rather 
tban with tboae for Knowledge ; 
altbough tbe two are most nearly 
connected, and tbougb it would be 
more in accordance witb bis plan to 
begin witb tbe discovery of Forra. 
He cannoty bowever, resist the 
temptation of sketcbing out part of 
bis conception of Form. Cf. also 
infr. II. 13. 17. and Appendix E. 
Bacon'8 language througbout tbia 
Apboriam is tborougbly Scbolastic. 
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sibi monstrari aliquid hujusmodi, quod opere non frus* 
tret» neque experimento fallat. Secundo, ezoptabit 
quis aliquid sibi prsescribi, quod ipsum non astringat et 
coerceat ad media qusedam, et modos quosdam ope- 
randi particulares. Fortasse enim destituetur, nec ha- 
bebit facultatero, et commoditatem, talia media com- 
parandi et procurandi. Quod si sint et alia media, et 
alii modi (prseter illud praeceptum) progignendse talis 
naturae ; ea fortasse ex iis erunt, qu» sunt in operantis 
potestate ; a quibus nibilominus per angustias pnecepti 
excludetur, nec fructum capiet. Tertio» optabit ali* 
quid sibi monstrari, quod non sit seque diflScile ao illa 
ifjsa opeiatio de qua inquiritur, sed propius aocedat ad 
praxin. 

Itaque de prsecepto vero et perfecto operandi pronun- 
tiatum erit tale ; Ut sit certum, liberum^ et dispanens^ 
sive in ordine ad actionem. Atque hoc ipsum idem est 
cum inventione formas verse. Etenim forma natune 
alicujus talis est, ut» ea posita, natura data infallibiliter 
sequatur. Itaque adest perpetuo, quando natura illa 
adest» atque eam universaliter aflSrmat, atque inest 
omni. Eadem forma talis est, ut, ea amota, natura 
data infallibiliter fugiat Itaque abest perpetuo, quando 
natura illa abest» eamque perpetuo abnegat, atque inest 
soli. Postremo, forma vera talis est, ut naturam datani 
ex fonte aliquo essentiae deducat, quse inest pluribus, 
et notior est naturae (ut loquuntur) quam ipsa forma. 
Itaque de axiomate vero et perfecto sciendi pronuntia- 
tum et pneceptum tale est ; ut inveniatur natura alia, 
qtue sit cum natura data convertibUis^ et tamen sit limi' 
tatio naturtB notiorisj instar generis veri^ Ista autem 
duo pronuntiata, activum et contemplativum, res ea- 
dem sunt ; et quod in operando utilissimum, id in sci- 
endo yerissimum. 
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V. 
At praeceptum sive axioina de transformatione cor- 

porum daplicis est generis. Primnm^^ intuetnr corpus, 

ut turmam sive conjugationem natnrarum simplicium, 

ut in auro hasc conyeniunt ; quod sit flaynm ; quod sit 

ponderosum, ad pondus tale ; quod sit malleabile, aut 

ductile, ad extensionem talem ; quod non iiat vo- 

latile, nec deperdat de quanto suo per ignem; quod 

fluat fluore tali; quod separetur et solvatur modis 

talibus: et similiter de ceteris naturis, quss in auro 

concurrunt. Itaque hujusmodi axioma rem deducit 

ex formis naturarum simplicium. Nam qui formas et 

modos noYit superinducendi flavi, ponderis, ductilis, 

fixi, fluoris, solutionum, et sic de reliquis, et eorum 

gradationes et modos ; videbit et curabit, ut ista con- 

jungi possint in aliquo corpore, unde sequatur transfor- 

matio in aurum. Atque hoc genus operandi pertinet 

ad actionem primariam. Eadem enim est ratio geue- 

randi naturam unam aliquam simplicem, et plures; 

nisi quod arctetur magis et restringatur homo in ope- 

rando, si plures requirantur, propter diflScultatem tot 

naturas coadunandi ; quae non facile conyeniunt, nisi 

per vias naturse tritas et ordinarias. Utcunque tamen 

dicendum est, quod iste modus operandi (qui naturas 

intuetur simplices, licet in corpore concreto) procedat 

ex iis» quse in natura sunt constantia» et setema, et 

catholica, et latas praebeat potentise humanse vias, 

quales (ut nunc sunt res) cogitatio humana vix capere 

aut reprsesentare possit. 

14 Bacon hardly meanB here tim« iheie woQld be either (i) the repro* 

ple tkmeniMy hot simple quaUHet; daction of known thingv» as, e. g., 

eo that it doee not refer to the Ana- when we obtain Water hj eombin- 

lyaes of Ghemistrjr. He seeme to ing Ozygen and Hydrogen $ or (2) 

tiiink that a knowledge of these the obtaining new comUnationt by 

simple qnalities, if added to a know* synthesis, as when men made BelU 

ledge of Forms, will enable him to metal. 
produce particular Natuier; and 
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At secundum genus axiomatis^^ (quod a latentis pro^ 
cessus inventione pendet) non per naturas simplices 
procedit, sed per concreta corpora, quemadmodum in 
natura inveniuntur, cursu ordinario. Exempli gratia ; 
in casu ubi fit inquisitio, ex quibus initiis, et quo modo, 
et quo processu, aurum, aut aliud quodvis metallum, 
aut lapis generetur, a primis menstruis, aut rudimentis 
suis, usque ad mineram perfectam : aut similiter, quo 
processu berbse generentur, a primis concretionibus 
succorum in terra, aut a seminibus, usque ad plantam 
formatam, cum universa illa successione motus, et 
diversis et continuatis naturse nixibus; similiter, de 
generatione ordinatim explicata animalium, ab initu 
ad partum ; et similiter de corporibus aliis. 

Enimvero neque ad generationes corporum tantum 
spectat hsec inquisitio, sed etiam ad alios motus et 
opificia naturse. Exempli gratia; in casu ubi fit 
inquisitio de universa serie et continuatis actionibus 
alimentandi, a prima receptione alimenti ad assimi- 
lationem perfectam ; aut similiter de motu yolun- 
tario in animalibus, a prima impressione imaginatio- 
nis, et continuatis nixibus spiritus, usque ad flexiones 
et motus artuum ; aut de explicato motu linguas, 
et labiorum, et instrumentorum reliquorum, usque 
ad editionem vocum articulatarum. Nam hsec quo- 
que spectant ad naturas concretas, sive collegiatas, et 
in &brica; et intuentur veluti consuetudines naturss 



^^ The second kind of Transfor- 
mation (stripping it of useless and 
atrange language) is simply an in- 
vestigation into divers proceesea of 
growth — regiatration of facts of 
progrees. Not, however, identical 
with Latent Procese (aa Bacon ex- 
plains), because it has notfaing to 
do with the discovery of Form. It 
concems itaelf eolely with concrete 
bodiet, as they are found in Nature. 



This part of Physical investigation, 
obecurely aa it is here etaled, haa 
proved the basis of much modem 
Medical knowkdge and akill, as 
may be seen from HaUer'8 Phyn- 
ology. lliough Baeon here again 
ahews that he hopee too much, and 
has set man'8 Power too high ; atQl 
we cannot but admire his grasp of 
things, and his prophetic glanoe. 
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particulares et speciales, non leges fdndamentales et 
communes, quss constituunt formas. Veruntamen om- 
nino fatendum est, rationem istam videri ezpeditiorem, 
et magis sitam in propinquo ; et spem iiyicere magis, 
quam illam primariam. 

At pars operativa similiter, quse huic parti contem- 
plativse respondet, operationem extendit et promovei 
ab iiSy quse ordinario in natura inveniuntur, ad qusedam 
proxima^^, aut a proximis non admodum remota ; sed 
altiores et radicales operationes super naturam pendent 
utique ab axiomatibus primariis. Quinetiam ubi non 
datur homini facultas operandi, sed tantum sciendi, ut 
in coelestibus, (neque enim conceditur homini operari 
in coelestia, aut ea immutare aut transformare) tamen 
inquisitio facti ipsius, sive veritatis rei, non minus 
quam cognitio causarum et consensuum, ad primaria 
illa et catholica axiomata de naturis simplicibus (veluti 
de natura rotationis spontaneae^^, attractionis sive vir- 
tutis magneticse, et aliorum complurium, quae magis 
communia sunt, quam ipsa coelestia) refertur. Neque 



^^ Thia generation of ''qiuedam 
projdma»*' of new natures near akin 
to those we alieady have got, by 
careful imitation of the processes of 
Nature, ia not an imposaibility. 

17 One is tempted to put down 
Baoou's attachment to this doctrine 
of Spontaneous Rotation» and his 
dedaration that the question as to 
the centre of the system of which 
the earth is a member cannot be 
solvedf till Spontaneous Rotation is 
lully understood, as a specimen of 
his own subjection to one of those 
*' Idola Theatri/' against which he 
had inveigbed so justly and so elo* 
quently in the first Book. Bacon 
definitely condemns the Copemican 
system in the Fourth Book of the 



De Augm. Scient. : as also is the 
case in II. 36, where he discusses 
more at length the nature of Spon- 
taneous Rotation. (Cf. also infir. 
11.48. motus 17.) We must still» 
in fedmess, recollecty however ab- 
surd his views may seem to us on 
this pointy they were ahnost uni- 
versally received in his days; and 
thaty on the contrary, the Coperoi- 
can system was as yet a mere Hy- 
pothesis, supported by no recom- 
mendations, except that of its sim- 
plicity — the law and principle of the 
thing, which settled the questibn 
for ever, were not revealed till 
Newton had discovered the Law of 
Gravity. 
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enim speret aliquis terminare quaestiouem, utrum iu 
motu diumo revera terra aut coelum rotet ; nisi natu- 
ram rotationis spontaneae prius comprehenderit. 

VI. 

Latens autem processus^^ de quo loquimur, longe 
alia res est, quam animis hominum (qualiter nunc ob- 
sidentur) iacile possit concurrere. Neque enim intel- 
ligimus mensuras quasdam, aut signa, aut scalas pro- 
cessus, in corporibus spectabiles ; sed plane processum 
contiuuatumy qui maxima ex parte sensum fugit. 

Exempli gratia; in omni generatione et transfor- 
matione corporum inquirendum, quid deperdatur et 
eYolet, quid maneat, quid accedat ; quid dilatetur, qnid 
contrahatur; quid uniatur, quid separetur; quid con- 
tinuetur, quid abscindatur; quid impellat, quid im- 
pediat; quid dominetur, quid succumbat; et alia 
complura. 

Neque hic rursus hsec tantum in generatione aut 
transformatione corporum quserenda sunt; sed et in 



18 " Latent Process is the aecrel 
and invuible process by wbich sen- 
sible cbanges are brougbt about, 
and BeemB, in Bacon^a aoceptaidon, 
to involve the principle nnoe called 
the Law of Gontinaity, according to 
whicb no change, however ema]!, 
can be effected bnt in time. To 
know ihe rektion between the time 
and the change effected in it, wonld 
be to have a perfect knowledge of 
Ihe Latent Process." Pla^fair^a 
Encyd. Brit. vol. L Diaaert. iii. 
p. 459. In Bacon'8 account of the 
Procesa of Natnre, we see the germ 
of the Calculua, in which he evi- 
dently would have rejoioed. See 
Price on the Infinitesimal Calculus, 
vol. I. part. II. chap. iz. (Cf. also 
infr. II. 8 ad fin.) Bacon'8 hopes 



of reaching things not peroepCiUe 
to the Benses under ordinary cir- 
cumstancea, have been reahaed theo- 
reticaUy by the grand principlee o£ 
the Calcttlua, and practically to a 
great eztent by the discovery of the 
Microeoope. The <' per minima, aot 
saltem per illa, quae aunt minora 
quam nt eensum feriant" of thb 
Aphorism» ia language quite fit for 
the Calculus. This remark holday 
too, of Latent Structure. But by 
all we discover, we only leara tiie 
deep truth of Bacon'8 Aphorism 
(I. 10) : ** Subtilitas Natune eubti- 
htatem sensus multis partibus bu- 
perat." Nor can hfe and extensicm 
of knowledge teach man any other 
lesson. 
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omnibas aliis alterationibus et motibus similiter in- 
qoirendum, quid antecedat, quid euccedat ; quid sit 
incitatius, quid remissius : quid motum praebeat, quid 
regat; et hujusmodi. Ista vero omnia scientiis (quse 
nunc pinguissima Minerva, et prorsus inbabili, contex^- 
untur) incognita sunt et intacta. Cum enim omnis 
actio naturalis per minima transigatur, aut saltem per 
illa, quse sunt minora, quam ut sensum feriant ; nemo 
se naturam regere aut vertere posse speret» nisi illa de- 
bito modo comprehenderit et notaverit. 

VII. 

Similiter, inquisitio et inventio latentis schematismi ^^ 

in corporibus res nova est ; non minus quam inventio 



10 ''The Latent Structure is that 
iavitible stnicture of bodies, on 
wfaicb 80 many of their properties 
depend." A good illustration of 
tbis procese of inTestigation is to be 
found in Crystallograpby, or in mi- 
CToscopie treatment of subBtances 
like the Blood» atalks of berbe, &c. 
One would hardly agree, bowever, 
witb Bacon in regarding DistiOa- 
tion aa a part of tbis Inveatigation ; 
it would ratber aeem to belong to 
Cbemistry, wbose objecte, Herscbel 
laya it down (Disc. on Nat. Phil. 
§ 333) are, ** the Laws wbicb con- 
cem tbe intimate constitution of 
bodieiy not as respects their S/nic- 
twre or tbe manner in wbich their 
parte are put togetber, but as le- 
garda the materials or ingredients of 
whicb tbose parts are compoeed." 
In tbis part of pbysical study also 
Bacon seems to have boped for far 
more tban we can bope to attain 
to. In the ezample given below 
bia langoage ia most echolavtic: — 
'' apiritas/' " eesentia tangibilis/' 
%LC, and be seems to believe that 
tbere ie a bope of our reaching a 



Bolution of the problem of life by 
means of the atudy of Structure. 
Perbape Mr. Mill*8 illuatrationa of 
bis Metbod of Agreement and Dif- 
ference will give oa a good instanoe 
of wbat Bacon means by tbe disco- 
very, and application of our know- 
ledge» of Lateni Strucimre, (Logic ; 
III. cbap. viii. §1.) where he refere 
to the production of Quartz Crystala 
by keeping a pbtal filled with water 
cbaiged with silioeoua partides un* 
disturbed for aeveral years : and 
better atill would be bia iUustration 
of Sir Jamea Hall'8 production of 
artaficial marble, by tbe cooling of 
ita materials from fusion under im- 
mense pressure. Hiese would be 
applicationa of Latent Process to tbe 
Latent Structure. For we must 
first bave analysed tbe componenta» 
&c. of quartz crystal, or marble, and 
then bave applied ^t knowledge, 
together witb an imitation of tbe 
Process of Nature, to tbe creating 
of the hatent Strwsture, The ope- 
rations are not unlike some of tbose 
sketcbed out in tbe New Atlantia. 
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latenHs processus et fonnfle. VerBamar enim plane ad- 
huc in atriis naturs, neque ad iuteriora paramus aditum. 
At nemo corpus datum nova natura dotare, vel in no- 
Yum corpus feliciter et appodte transmutare potest» 
nisi corporis alterandi aut transformandi bonam habu- 
erit notitiam. In modos enim yanos incurret, aut sal- 
tem diflSciles et perversos» nec pro corporis natura, in 
quod operatur. Itaque ad hoc etiam via plane est 
aperienda et munienda. 

Atque in anatomia corporum organicorum (qualia 
sunt hominis, et animalium) opera sane recte et utiliter 
insumitur, et videtur res subtilis, et scrutinium naturae 
bonum. At hoc genus anatomise spectabile est, et 
bensui subjectum, et in corporibus tantum organicis 
locum habet. Verum hoc ipsum obvium quiddam est, 
et in promptu situro, prse anatomia vera schematismi 
kUentis in corporibus, quse habentur pro similaribus; pne- 
sertim in rebus specificatis, et earum partibus, ut ferri, 
lapidis ; et partibus similaribus plantse, animalis, veluti 
radicis, folii, floris, camis, sanguinis» ossis, &c. At 
etiam in hoc genere non prorsus cessavit industria hu- 
mana ; hoc ipsum enim innuit separatio corporum simi- 
larium per distillationes, et alios solutionum modos, ut 
dissimilaritas compositi per congregationem partium 
homogenearum appareat. Quod etiam ex usu est, et 
facit ad id quod quserimus ; licet ssepius res fiBiIIax sit ; 
quia complures naturse separationi imputantur et attri- 
buuntur, ac si prius substitissent in composito; quas 
revera ignis et calor, et alii modi apertionum de novo 
indunt» et superinducunt^. Sed et hsec quoque parva 



30 Of the applicatioa of Fire arU of life, than any olher ineai»* 

enough tannot be said in pniae. The andent &ble of Pnnnetheiu 

It has done more to aid the diaoove- oomee into our mind. A good in* 

ries of chemietiy, and to betler the etance of thia *' de noro indmit el 



Lm II. 7. 



146 



pars est operis, ad inyeniendum schematismum verum 
in composito ; qui schematUmus res est longe subtilior, 
et accuratior, et ab operibus ignis potius confunditur 
quam eruitur et elucescit. 

Itaque iacienda est corporum separatio et solutio; 
non per ignem certe, sed per rationem et inductionem 
veram, cum experimentis anxiliaribus ; et per compa- 
rationem ad alia corpora, et reductionem ad naturas 
simplices, et earum formas, quse in composito conve- 
niunt et complicantur ; et transeundum plane a Vul- 
cano ad Minervam, si in animo sit veras corporum tex- 
turas et schemaHsmos (unde omnis occulta atque (ut 
Tocant) specifica proprietas et virtus in rebus pendet, 
unde etiam omnis potentis alterationis et transformatio- 
nis norma educitur) in lucem protrahere. 

Exempli gratia ; inquirendum, quid sit in omni cor- 
pore spiritus, quid essentise tangibilis ; atque ille ipse 
spiritus, utrum sit copiosus et turgeaty an jejunus et 
paucus ; tenuis, aut crassior ; magis aereus, aut igneus ; 
acris, aut deses ; exilis, aut robustus ; in progressu, aut 
in regressu; abscissus, aut continuatus; consentiens 
cum externis et ambientibus, aut dissentiens ; &c. £t 
similiter, essentia tangibilis, (quae non pauciores recipit 
differentias, quam spiritus) atque ejus villi, et fibrse, et 
omnimoda textura. Rarsus autem collocatio spiritus 
per corpoream molem, ejusque pori, meatus, vense, et 
cellulse, et rudimenta, sive tentamenta corporis orga^ 
nici, sub eandem inquisitionem cadunt. Sed et in his 



saperindttcant" would be the belief 
in tbe imaginary rabstance " Phlo- 
giston," wbich waa snpposed to be 
absolutely %ht, and to pan off 
firom Iron, when f osed ; whereas in 
reality the increase of weight to the 
Iron arises from the abaorption of 
Ozygen from the air. So dthough 



there ia ground for caution, yet 
Bacon'8 condemnation of the uae of 
Flre and Heat ia wrong. They are 
instrumenta for experiment of the 
higbest va]ue : though, like aU in- 
atruments, they have their faults, 
and require careful oorrection. 
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quoque, atque adeo in oomi latentis schematumi inTeii- 
tione, lux vera et clara ab axiomatibus primariis im- 
mittitur, qu» certe caliginem omnem et sabtilitatem 
discutit. 

vni- 

Neque propterea res deducetur ad atomum ^, qos 
prsesupponit yacunm, et materiam non flnxam» (qacniim 
utrumque fabum est) sed ad particnlas Teras» qoales 
inyeniuntur. Neque rarsus est, quod exborreat qniB- 
piam istam subtilitatem, ut inexplicabilem ; sed cob- 
tra, quo magis vergit inquisitio ad naturas simpliees^ eo 
magis omnia erant sita in plano et perspicuo ; tmnfilato 
negotio a multiplici in simplex ; et ab inoommensnra- 
bili ad commensurabile ; et a surdo ad compntabile; 
et ab infinito et vago ad definitum et certum ; ut fit in 
elementis literaram, et tonis concentunm. Optime 
autem cedit inquisitio naturalis^ qoando phjsicnm 
terminatur in mathematico^. At rarsus mnltitudi- 



'1 A difltinctioii must be drawn 
between the Epicurean similar A- 
toms, and the " Particlea" of which 
all natuial bodies are compoeed. 
See Her8chel'8 Diecourse on Nat. 

Phil. § 339—343- 

The Epicuiean Atom wae an al- 
most abetract oonception» and was 
not based on far-eztended physical 
knowledge, ae ie the " Atomic Theo- 
ry" of DaltoB. See Encycl. Metr. 
Article Chemistry, § ii6. See the 
Bubject historically and philoeophi- 
cally discussed in Dr. Daubeny^s 
** Introduction to the Atomic The- 
ory.*' 

As to the Vaewm which Bacon 
suppoeed impossible, see his state- 
mente, supr. I. ^, (ad fin.) By 
*' Materia non fluxa," he doubtlese 
refers to the dogma of the " Etemity 
of Matter/' a part of the Atheirtic 



System of Coamogony. 

^ Of the ezact meaning of this 
paragraph there ia aome dottbt. One 
renderiag ia, " wben a Phyrical Db- 
oovery is comrerted into a Mathe- 
matiod Theorem:" as (I auppoae 
it is meant) when Keplet^a Lawa 
were Mathemaacally ttated. Per- 
haps the illustration of OpticSy in 
which certainty ia quito obtained 
by substitution of cectain formnle 
for Physical facts (after due inveati- 
gatbn of Instances), wiQ throwUght 
upon the case. Or the Maihemati- 
cal investigation of Central Foroea» 
based on Physical escperienos, and 
embracing both resulta not known 
in Nature, and the nmplest <ixpte a- 
sion of all the Laws which Phy- 
sical Phenomena foUow, would be a 
case in point. Cf. supr. 1. 96. 
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nem ant fiMtionefi nemo refbrmidet. In rebtts enhn, 
qnm per imraeros transigimtar, tam facile qms posaerit 
aut oogitaTerit millenariam, qtiam lintmi ; aut millesi- 
mam partem unius, quam unum integram. 

IX. 

Ex duobus generibus axiomatum, qu^ Superius posita 

sunt, oritur vera diyisio pbilosophise, et soientianim; 
translatis vocabulis receptis (quse ad indicationem rei 
proxime accedunt) ad sensum nostrum. Videlicet, ut 
inquisitio formarum^ qude snnt (ratione certe, et sua 
lege) setemas et immobiles, constituat metaphysicam ^ ; 
inquisitio vero effidentis^ et mtUeria^ et latenUs proces- 
sus, et latentis schematismiy (quse omnia cursum naturae 
communem et ordinarium, non leges fiindamentales et 



9S Gf. De Angm. Scient IIL ch. 
ir.— vL Adv. of Learning, p. 135-^ 
142. There he inoludes the invee- 
tigatton of Final Caaaes nnder Me- 
taphysics. Here he ahandons theee, 
attd aeems to limit it to the dieco- 
very of Form. Thia is» as he aayi, 
" nsing tbe word Metapkjfsiqm in a 
different senae from thai that is re- 
ceived." (For Baoon prefers, " per- 
pnrgato nomine," to letain old tem» 
with new meaninga, before coining 
aew Terma aa Ariatotle did. It ie 
a choice of evila : but modern science 
inclines to the use of new nomen- 
datures.} He places his Metaphfti-' 
fiie next the Vertical point of know- 
ledge — i. e. next the ^' Opus qnod 
operatnr deus a phncipio usque ad 
linem" — tke manmary law if Na- 
ture, as to which he doubts whether 
man can ever attain to it. Modem 
Fhiioeoi^y has not ratified Bacon'8 
iise of the Term ; for it haa ruled the 
diacovery of '' cause causantes" to 
be impossible ; and ao considers his 
Mettgfhytique as usdess. llie word, 
however, is stiU in constant use. 



The Ancieiits meaat by it the eon- 
templaition of the abaohite vn- 
efaangeable eatises of thiags {tav 
lm>f, j^ ^.) Modern writers me ic 
somewhat vaguely. Perhaps in ite 
widest usage it may even indade 
Mathematicsy as well as its more 
proper sabfeots, vis. speeidationa 
as to Time and Space, entity and 
Don-entity, ftc and a^ the phor 
nomena of Psychology. In tfais 
broad sense the Term wiD, in £Kt, 
indude aU tmths exoept thoee im- 
mediately dependent on the sensesy 
tbose taught ns by God^s Bevela- 
tion, and those handed down by 
historic record. But, ordinarily, M»- 
thematics are marked off, because 
of their vast and distinct import- 
ance. 

Physica wiU be tbe inveetigation 
of iril truths of sensible appreda- 
tion, with a view to the diacovery of 
their generai Laws. So Newton*s 
Priacipia would be physical: and 
so would the Mixed Mathematios 
genendly be. Cf. MiU'8 Logic« L 

• • • 

vm. 
L 2 
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aeternas respiciunt) constituat physicam ; atque his 
subordinentur similiter practicae duse ; physica mechor 
nica ; vnetaphysica (perpurgato nouiine) magia^j propter 
latas ejus vias, et majus imperium in naturam. 

X. 

Posito itaque doctrinse scopo, pergendum ad prae- 

cepta ; idque ordine minime perverso^ aut perturbato. 
Atque indicia de interpretatione naturie complectuntnr 
partes in genere duas^; primam, de educendis aut 
excitandis axiomatibus ab experientia; secundam, de 
deducendis aut derivandis experimentis novis ab axio- 
matibus. Prior autem trifariam dividitur; in tres 



24 The Mayvui which Bacon thus 
wished to retain has vanished with 
the discussion of Forms; and we 
hear of no kind of Magic in Mo- 
dern Philoeophy. For Baoon^a 
meaning cf. Adv. of Leaming, p. 
149, 150, where he notea it aa defi- 
cient, and characteiiaea it as " that 
great liberty and latitude of opera- 
tion which dependeth upon the 
knowledge offorms" He believed 
that aa soon aa men had diacoTered 
the Forma of thinga, they would be 
able to apply that knowledge to the 
moet marvellotts efiect : and to pro- 
duce resulta infinitely iarther be- 
yond the ordinary ezpectations of 
men, than even the ^cka of the 
Magidans of hia day were. Cf. 
also the Magical Inatancea, infr. II. 

51- 
3S Bacon'8 critice often foigetthis 

division of "Method"intotheInduc- 

tive, and the Deductive. He never 

carried out the latter» leaviug it aa a 

duty to be performed by posterity. 

The charges against hiB Method 

which seem to be subBtantiated are 

thoae to which Cokridge (The 

Friend, vol. III. Esfiay 9) refers — 

the want of suffident prominence 

given to the Mental Initiative, and 



(connected with it) the neglect o£ 
the hcX, that the genins of man act- 
ing inductively may and does over- 
leap the steps of Method ; and arrives 
honestly at some great truth by a 
short road, as was the case with Dal- 
ton'8 Atomic Theory, and with the 
discoveries of a great port of Mized 
Madiematics. 

For the Deductive side of Me- 
thod (in its modem sense), and its 
gieat valne^ see MiU's Logic, Bk. 
III. chap. ziii. § 7. " Deduction,'' 
he says, "is the great sdentifie 
work of the present and of future 
ages." And again, " A Revolutioo 
18 peaceably and progressively cf- 
fecting itself in Phik>8ophy, the ro- 
verse of that to which Bacon has 
attached his name. That g^reat maii 
changed the Method of the Sdences 
from Deductive to Rzperimental, 
and it is now rapidly reverting frora 
Experimental to Dcductive." Tfais 
is partly true, and Baoon seems to- 
have ezpected it : but Mill's love for 
Deduction has led him to a narrow- 
ing of the field of Sdence. There 
is stiU scope for oountless Induo- 
tions. Cf. Whewell on Inductkm, 

P-7S- 
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nempe ministrationes ; ministrationem ad sensum ; mi- 
nistrationem ad memoriam ; et ministrationem ad men- 
tem, sive rationem. 

Primo enim paranda est historia naturalis et ea?peri- 
mentalisy suflSciens et bona; quod fiindamentum rei 
est: neque enim fingendum, aut excogitandum, sed 
inveniendum, quid natura faciat, aut ferat^. 

Historia vero naturalis et ea^erimentalis tam varia 
est et sparsa, ut intellectum confundat et disgreget, 
nisi sistatur et compareat ordine idoneo. Itaque for- 
mandae sunt tabulrs^, et co-ordinationes instantiarum^ 
tali modo et instructione» ut in eas^ agere possit intel- 
lectus. 

Id quoque licet fiat, tamen intellectus sibi permis- 
8US, et sponte movens, incompetens est et inhabilis ad 
opificium axiomatum, nisi regatur et muniatur. Itaque 
tertio, adbibenda est inductio legitima et vera, quse 
ipsa clavis est interpretationis. Incipiendum autem est 
a fine, et retro pergendum ad reliqua. 

XI. 

Inquisitio formarum sic procedit^; super naturam 



^ This desire for a Historia Na- 
turaUi is probably the cause of his 
attaching a Parasceue as a kind of 
•pecimen to hia firat Edition. (Lon- 
don, 1630.) 

27 Of a fint aketch of Tables, we 
had an ezample in the Sylva Sylva- 
rom» "a Natnral History in ten 
centuriee" — a work without order 
or digestioUf and not really fit to be 
called " Tables," for Bacon intend- 
ed by it to '^represent a know- 
ledge broken/' so to "invite men 
to inquire farther." See Rawley^a 
PtefiM» to the Sylv. Sylv. '< I have 
heard hia lordship say that one 
great reaaon why he would not put 



these particulars into any exact me- 
thod (though he that looketh atten- 
tively into them shall find that they 
have a secret order) waa, because 
he conceived that other men would 
now think that they could do the 
like, and bo go on with a farther 
collection; which^ if the Method 
had been exact, many would have 
despaired to attain by imitation." 
Perhaps the brief Table in the next 
Aphorism is a fairer specimen, 
though even there the instances 
foHow no order ; stjll they are con- 
nected with one definite subject. 

38 From Aph. 11-20 we have a 
particular iHustration of the method 
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datam prinio &ei6oda est eompar^nHa^ ai intdkdum 
omnium iMtantiarum notarom, que tn eadem natni» 
conveniunt, per materias licet dissimillimaa. Atque 
hfguamodi oollectio fteienda est bistorice» abfique con- 
templatione prefestina» aut subtilitate aliqoa roigore. 
Ezempli gratia ; in inquisitione de forma calidi. 

Instantug emvenientes in natura calidi. 

1. Radii solis, prassertim aestate et meridie. 

2. Radii solis reflexi et oonstipati, ut inter montes, aut 
per parietes, et maxime omnium in speculis com- 
burentibus. 

8. Meteoni ignita. 

4. Fulmina comburentia. 

6. Elructationes 6ammarum ex cavis raontium, &c 

6. Flamma omnis. 

7. Ignita solida. 

8. Balnea calida natuialia. 



of Ducoverj of Fonns — tuing the 
ezample of Heal. It is a atriking 
part of the work; it abews how 
mach Bacon oould make of hia 
materialB. Many of hia inatancea 
are wrong, but many are paina- 
taki^g and jndidoua ; and» thoogh 
bia "Vindemiatio Prima" ia any- 
tbing but a Form (aa he definee it), 
and Bacon aeems aware of tbia, in 
adding the adjectiye Pnma^ atill it 
is to tbis day one of the theoriea 
aa to the Natnre of Heat. The 
97 Instances in thia Aphonam are 
in no order — "CoUectio facieoda 
hiatorice;" — aoma are only aub- 
diyisiona of othen (aa, e. g. 5 and 
6, 8, 9 and 14, &c.) ; and Ba- 
con wae ignorant of two aourcea 
of Heat given by Herscbely aa the 
moet violent of all (Discourae on 
Nat. Phil. § 348), viz. (i) Combua- 
tion of Oscygen and Hydrogen in 



the exact proportion reqnired for 
the production of Water; and (2) 
the diacharge of a copioua and con- 
tinaed cnrrent of Electridty tbrougfa 
a amall conductor. The "Abaque 
contemplatione praefestina" ia in 
Birict accocd widi hia Method, bat 
looka Tery like the eotin tcAmbI of 
Coleridge'8 '«Mental Initiative." 
The queation saggeiti itaal^ what 
right haye we to aaaume eren ao 
mucfa knowledge of Heat aa to be 
able to gather ali tbeae loatanoea? 
i auppoaa Naftore anawera Ais dif- 
fioulty fbr Bacon, roagfaly; and 
the progreaa of kaowkdge «lablea 
ua to correct aron^ te. For a 
good modem diacoasion of Heat» 
aee Herwdiera Diaceunc^ oh^. V. 

(§ 344-3<53.) 

^ Comparentitt — a pMantation 
in company — an amnged gatber- 
ing. 
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9. Liquida feryentia» ant cale&cta. 

10. Vapores et fumi ferventes, atque aer ipse, qui for- 
tinimum et furentem suscipit calorem, si conclu- 
datur ; ut in reverberatoriis**. 

11. Tempestates aliquse sudse per ipsam constitutioDem 
aeris, non habita ratione temporis anni. 

12. Aer conclusus et subterraneus in cavernis nonnul- 
lis, prffisertim hyeme. 

18. Omnia viliosa, ut lana, pelles animalium, et plu- 
magines, habent nonnihil teporis. 

14. Corpora omnia, tam solida, quam liquida, et tam 
densa, quam tenuia, (qualis est ipse aer) igni ad 
tempus approximata. 

15. Scintillfle ex silice et chalybe per fortem percus- 
sicHiem. 

16. Omne corpus fbrtiter attritum, ut lapis, lignum, 
pannus, &c. adeo ut temones» et axes rotarum, 
aliquando flammam concipiant; et mos excitandi 
ignis apud Indos occidentales ftierit per attri- 
tidiem. 

17. Herbse virides et humidse simul conclusae et con- 
trusK, ut rosse, pisse in eorbibus; adeo ut fcenum, 
si repositum fiierit madidum» ssepe concipiat flam- 
msm. 

18. Calx viva, aqua aspersa* 

19. Ferrum, cum primo dissolvitur per aquas fbrtes in 
vitro, idque absque ulla admotione ad ignem: et 
stannum similitev» &c. sed non adeo intense. 

SO. Animalia, prsssertim et perpetuo per interiora; 

M Bererberalorics are fiiriMcee the floor of the inner chamber^ and 
oonttmcted with two obambera ; fiie ie ligbted in tbe other : eo that 



■n ooter OBe, which bae no cym* the ilame, having no ontlet in the 

wmft bot haa a pa aatyi connect- onter cbiunber, paaaee into the in- 

ing it with aa iniier one which haa ner, over the enbstanoe, and is 

a chimney. The eubetaDoe to be ao ccmcentrated with vast power 

«spoaad to tha heat ia placed on npon it. 
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Jicet in insectis calor ob parvitatem corporis n<Hi 
deprehendatur ad tactum. 

21. Fimus equinus» et bujusmodi excrementa anima- 
lium recentia. 

22. Oleum forte sulphuris'^ et yitrioli exequitnr opera 
caloris, in linteo adurendo. 

2S. Oleum origani^, et hujusmodi, exequitur opera 
caloris in adurendis ossibus dentium. 

24. Spiritus vini fortis et bene rectificatus exequitur 
opera caloris ; adeo ut si albumen ovi in eum inji- 
ciatur, concrescat et albescat» fere in modum albu- 
minis cocti ; panis injectus torrefiat et incrustetur, 
ad modum panis tosti. 

25. Aromata, et herbae calidse, ut dracunculus", nastur- 
tium vetus, &c. licet ad manum non sint calida, 
(nec integra, neo pulveres eorum) tamen ad lin- 
guam et palatum parum masticata percipiuntur ca- 
lida, et quasi adurentia. 

26. Acetum forte, et omnia acida, in membro ubi non 
sit epidermis, ut in oculo, lingua, aut aliqua alia 
parte vulnerata» et cute detecta, dolorem cieut, 
non multum discrepantem ab eo, qui inducitor a 
calido. 

27. Etiam frigora acria et intensa inducunt sensum 
quendam ustionis^ ; 



'1 " Oleuin Bulphuris et vitrioli." 
By tbese two names Bacon pro- 
bably means the same thing, viz. 
Sulpburic Add, wbicb is an oil-like 
fluid, and, wben mixed witb water, 
produces considerable beat. 

S2 "Oleumorigani." Tbe eMai- 
Hal aila of yegetable substancee, of 
wbicb tbis Oil of Marjoram is one, 
are acrid and caustic, and readily 
combustible on tbe approacb of 
buining bodies. 



^ Dracunculus. " Artemieia 
Drac." of linnaeus. Henchel 
(Discoone on Nat. Pbil. ^ 345*) 
pointe out tbe oonfuaion in these 
Instances (32-35) between tbings 
really bot, and tboae " which exdte 
in our organs, and chiefly in that of 
taetCj a senaalion of heat» which 
they owe to their being Chemical 
etimulanta, and not al all to thetr 
being actually bot." 

^ A mietake analogoaB to thc 
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Nam Bore» penetrabile irigus adurit. 
28. Alia. 

Hanc tabtdam essentue et prmentitB appellare con- 

Buevimus. 

XII. 
Secundo^, facienda est comparentia ad intellectum 

instantiarum^ quse natura data privantur: quia forma 

(ut dietum est^) non minus abesse debet, ubi natura 

data abest, quam adesse, ubi adest. Hoc vero infini- 

tum esset in omnibus. 

Itaque subjungenda sunt negativa ajfirmativis, et pri- 

vationes inspiciendse tantum in illis subjectis, quae sunt 

maxime cognata illis alteris, in quibus natura data 

inest et comparet. Hanc tabulam declinationis, sive 

absenticB in prommo^^ appeliare consuevimus. 

InstaniuB in proa^imo, quse privantur natura calidi. 
Ad Instantiam primam affirmativam Instantia prima 
negativa vel subfunctiva. 

1. Lunse, et stellarum, et cometarum radii non in- 
veniuntur calidi ad tactum : quinetiam observari solent 
acerrima fngora in pleniluniis^. 

At stellae fixse majores, quando sol eas snbit, ant iis 

above» arinng from men^s argiiing record of an active mind, and fuliili 

from their own sensations to things his own saying : *' Sol »qae palatia 

causing them. The line qaoted is et doacaa ingreditar, neque tamen 

Irom Virgil, Georg. i. 93. For a polhiitur/' (I. lao.) 
discusaion of most of the sources of ^ Supra» II. 4. 
Heal here given» see below. ^ In progimo, i. e. " in iDia sub- 

^ This Table is not merbly one jectie» qu» sunt mazime cognala 

of Negatwew, but includes supple- iUis alteria, in quibus natura data 

mentary obeervations and chance inest comparet." 
limitatione. It is *'negaHta vel fii6- ^ The cold at full moon piobably 

jmnctwa" One may notice its great arisee from the fact that the clearest 

ignorance of Chemical truths — a weather usuany occura at that time, 

faithfttl 8Jgn (for Bacon was not aa the moon cauees evaporation of 

behind his contemporaries in moat douds, and gives opportunity for 

things) of the want of scientific rarefaction of the atmosphere. But 

knowledge in hie day ; and also ita see infr. Inetance 5. (note 45.) 
great attention. It is an admirable 
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approximator, existimantur fervores solis augere et in* 
tendere ; ut fit cum aol sistitur in leone, et diebus ca* 
nicularibus'*. 

Ad secundam. 

2. Radii soUs in media (quam vocant) regione aeris 
non caleiaciunt ; cujus ratio vulgo non male redditnr ; 
quia regio illa nec satis appropinquat ad corpus solis, 
unde radii emanant, nec etiam ad terram, unde reflec- 
tuntur^. Atque hoc liquet ex iastigiis montium, (nisi 
sint prsealti) ubi nives perpetuo durant. Sed contm 
notatum est a nonnullis, quod in cacumine Picus de 
Tenariph, atque etiam in Andis Peruvise, ipsa fiistigia 
montium nive destituta sint; nivibus jacentibus tan- 
tum inferius in ascensu^^ Atque insuper aer in illis 



^ Thit 18 erroneoni : tfae fized coant for tbu phtnooieiMia. 

•tars haye no influence of the kind ; The Solar Ray faae been analyaed 

and the caoae of the increaaed Heat carefully, and is found to fae divisi* 

of tfae 8un in Leo, or in the Dog- fale iato three distinct kindt of 

days, arisea firom the angle at whicfa faeama ; (i) rays of Heat not kuni- 

tfae £artfa'8 Axia is inclined, and nous, (2) rays of ligfat not faot, and 

from the Heat increaaiDg to a mazi* (3) the actinio raya, which alone 

mum after the Sun faaa paaaed tfae pioduce tfaoae chemical resulU upon 

Summer Solstioe. " Sol iia approxi* silver and other aufaatancee, whicfa 

mator" is language coniMcted with are applied in Photography. 

tfaefaelief that tfaeSun and tfaeStara ^^ Tfaese eztreme heigfata may 

•ra aquidiatant fiom tfae earth. not fae anow-clad, fant if ao, only 

^ Acooonted for by the Rarefec- faecauae tfaere ia not a sufficiently 

tion of the Atmoaphere aa we leyel surface for tfae anow to mt. 

aacend, wfaicfa proceeda fay a dBreet Tfae faelief aa to tfae atiUneaa on the 

ratio aa tfae presaure decreasea. aummit of Olympoa ia to fae found 

Beflection of Raya ia alao a cauae of in Homer. 
•dditional Heat, fant doea not ac- 

'H fuv 3p* Af throwr ofnpfi ykavK&iris 'A^vtf 
OCkvfifr^ &, M iJM&l 0€&9 tios a<7^aXcr aU\ 
tfLiMtvair oOt apifUHtri rufva-irtTai, oCt€ wor ifi&p^ 
Meroi, oCrt ^m^ rrrnr/Xyorac* aXX^ fiaX' aWfitf 
irvirrarw oFiM^Xoff, XtvKfj d^ imdfdpofigv atykrf. Od. ri. 41. 

So too Lucan^ Phara. II. 269- eat in «*flitimtna Jovi dicata, cv|jae 

373. But the authority wfaom Ba- altarifaua aigna de extii infiBruaUury 

con must faave faad faefore him waa nec difflantur vealona apiritifai», 

SolinuB, Polyhiat. cfaap. ziii. '* Ara nec phiviia diluuntui;» aad volv«it« 
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ipeis Terticibas montium deprehenditnr minime frigi- 
dufl, sed tenuifi tantum et acer; adeo ut in Andis 
pungat et ynlnefet oculos per nimiam acrimoniam, 
atque etiam pungat oe ventriculi» et indueat voogitum. 
Atque ab antiquis notatum est, m yertice OlymfH tan- 
tam fuisse aeris tenuitatem, ut necesse fuerit illis» qui 
eo afieenderant, secum deferre spongias aceto et aqua 
madefactas^ easque ad os et nares subinde appon^e ; 
quia aer ob tenuitatem non raffieiebat respirationi. In 
quo Tertice etiam relatum ent tantam fnisse serenita^ 
tem et tnmquillitatem a pluviis, et nivibus, et ventis, 
ut sacrificantibufl liter» descriptfe digito in cineribns 
sacrificiorum super aram Jovis manerent in annum 
proximum absque uUa perturbatione. Atque etiam 
hodie ascendentes ad verticem Picus de Tenariph, eo 
vadunt noctu et uon interdiu; et paulo post ortum 
solis monentur et excitantur a ducibus suis, ut festi- 
nent descendere, propter periculum (ut videtur) a te- 
nuitate aeris, ne solvat spiritus et sufTocet^. 

Ad secundam. 
S. Reflexio radiorum solis, in regionibus prope cir- 
culos polares, admodum debilis et inefficax invenitur in 
calore^: adeo ut BelgsB, qui hybemarunt in Nova 
Zembla» cum expectarent navis suse liberationem et 
deobstmctionem a glaciali mole (quse eam obsederat) 
per initia mensis Julii spe sua frustrati sint, et coacti 
teaplue se committere. Itaque radii solis directi viden- 



altero anno, oopumodi «elictft fve- 
lint, qusmodi reperinntar. Bl om* 
■ibot feBBpeBtatiboa a eormpte- 
Ma annDtim yindieatiir qmcqiiid iH 
■emel eat Deo conaecratmii. Li- 
tena in cinere acnptie naqae ad 
alteram anni ceremoniam perma^ 
ncnt.'* Baoon repeata tbeae in* 



atancea in bia Hiatory of Winda. 

^ llie BBOw 16 aafer tben ; tbe 
reflection of tbe Sttn'8 rajs on tbe 
Snow ia avoided bj aacending hj 
nigbt; and tbe yiew is uaaally fineat 
an bo«r or fwo after annriae. 

^ Tbia caae (aa alao otbera) ia one 
of Degree, and not negatiTe. 
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tur parum posse, etiBJD super terram plaoam ; neo re- 
flexi etiam, nisi multiplicentur et uniantur, quod fit, 
cum sol magis vergit ad perpendiculum ; quia tum in- 
cidentia radiorum facit angulos acutiores ; ut line® ra- 
diorum sint magis in propinquo : ubi contra in magnis 
obliquitatibus solis, anguli sunt yalde obtusi, et proinde 
linese radiorum magis distantes ^. Sed interim notan- 
dum est» multas esse posse operationes radiorum solis, 
atque etiam ex natura calidi» quse non sunt proportio- 
natae ad tactum nostrum : adeo ut respectu nostri non 
operentur usque ad calefactionem, sed respectu aliorum 
nonnullorum corporum exequantur opera calidi. 

Ad secundam. 

4. Fiat hujusmodi experimentum. Accipiatur spe- 
culum fabricatum contra ac fit in speculis comburenti- 
bus; et interponatur inter manum et radios solis; et 
fiat observatio, utrum minuat calorem solis, quemad- 
modum speculum comburens eundem auget et intendit. 
Manifestum est enim quoad radios opticosy prout fabri- 
catur speculum in densitate insequali- respectu medii et 
laterum, ita apparere simulacra magis difiusa, aut magis 
contracta. Itaque idem videndum in calore^. 

Ad secundam. 

5. Fiat experimentum diligenter, utrum per specula 



^ The rajs have a lesa amount 
of atmosphere to traveree when the 
Sun is m xemth; and what re- 
flection there is ia most direct. Bat 
the question of Solar Heat is in it- 
aelf very ob6cure« and but little un- 
derstood. Herachers Diec. on Nat. 
Phil. § 347. "The nature of the 
Sun, and the mode in which its 
wonderful aupply of light and heat 
ifl maintained, are involved in a 



mjratery which every diacovery that 
has been made either in chemistry 
or optics, 80 far from eluddating, 
aeems only to render more int>- 
found.'' 

^ Thia can be verified. Solar 
Rajrs natuFally incrBaae or decreese 
the amount of Heat gfoerated at a 
certain point according to the num- 
ber of them (if one may eo apeak) 
brought to boEur on that point. 
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comburentia, fortissime et optime fabricata» radii lunse 
possint excipi et coUigi in aliquem vel minimum gra- 
dum teporis ^. Is vero gradus teporis, si fortasse nimis 
subtilis et debilis fuerit, ut ad tactum percipi et depre- 
hendi non possit ; coufugiendum erit ad vitra illa, qusB 
indicant constitutionem aeris calidam aut frigidam^; 
ita ut radii lunse per speculum comburens incidant et 
jaciantur in summitatem vitri hujusmodi; atque tum 
notetur, si fiat depressio aquse per teporem. 

Ad secundam. 
6. Practicetur etiam vitrum comburens super cali- 
dum, quod non sit radiosum aut luminosum ; ut ferri, 
et lapidis calefacti, sed non igniti ; aut aquse ferventis, 
aut similium: et notetur, utrum fiat augmentum et 
intentio calidi, ut in radiis solis ^. 



^ This experiment has been per- 
formed as foUows : Tschimhausen 
made a lens of power sufficient to 
fiise copper, nlyer, tiles, pnmice, 
and even a crucible; but the rays 
of the full moon at her greatest alli- 
tude produced no perceptible degree 
of Heat. In iSoa the lunar rays 
were again concentrated by the most 
powerful lens ever made, in the 
presence of Sir Joseph Banks and 
other Members of the Ro^ral So- 
dety; bnt though the moat senri- 
tive Tbermometen were applied, it 
waa thought that a diminution ra- 
ther than an increaae of Heat took 
place. Encyd. Brit. " Buming- 



^ " Vitmm Calendare." Cf.infr. 
II. 13. No. 38. It served a]so as a 
barometer, but was naturaUy mde 
and inaccurate. For a history of 
the Tbermometer see Herschd's 
Disc. on Nat. Phil. § 356. 
^ See the Encyd. Brit. Artide 
Buraing Glass." The questions 
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started here and in the nezt para- 
graph have been settled; and the 
result is such as proves the simi- 
larity in kind of Solar and other 
Heat; so that in these places no 
Negative can be adduced. Laiige 
lenses brought before lighted can- 
dles or the fire produce sensible 
Heat; and by coUecting the rays of 
Heat in the atmosphere, even when 
the Sun is quite hidden behind 
clouds, concave Mirrors produce a 
definite increase of Heat at their 
focus. Farther than this, M. M. 
Sauasure and Pictet of Geneva have 
established the tmth as to '* fermm, 
vd lapis calefactus, sed non igni- 
tus/' &c. by heating an iron baU 
so as not to be luminous, and by 
ezperimenting on boiling water. 
From the results they have shewn 
that Heat emanates in invisible 
rays, and is subject to the same 
laws of reflection, &c. as if it were 
accompanied by rays of light as 
wdl. Mdloir has also established 
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Ad secundam. 

7. Practioetur etiam Bpeculum oombureu ia Banuua 
oommuni. 

8. Cometamm (si et illos numerare inter meteoia 
libnerit) non deprebenditur constans aut manifestos 
eflfectus in augendis ardoribus anni, licet siccitates si&- 
pius inde sequi notatse rint^. Quinetiam trabes, et 
columnie lucida^, et cbasmata^, et rimilia, apparent 
ssepius temporibus hybemis, quam aestivis ; et mazime 
per intenrissima frigora, sed coi\|uncta cum siccitati- 
bus^. Fulmina tamen et coruscatioiies et tonitma 
raro eveniunt hyeme, sed sub tempus magnorum fer- 
vorum ^^. At stellse (quas vocant) cadentes» existimaiii- 
tur vulgo magis constare ex viscosa aliqua materia 
splendida et accensa» quam esse naturac ignee for^ 
tioris ^^. Sed de hoc inquiratur ulterius. 



tke iact that Heat U refrangible; 
aod (like ligliit of difiBBrent ooUnin) 
Heat fhnii diSereiit •onrcee has 
difiereBt degfees of refrangibibty. 
Fotiiee bae eetabiiebed tbe pdariaa- 
tioa of Heat fimn botb Inminoiia 
and non-huniaoue aourcee : be aleo 
depobmed Heat; and ae tbie ie a 
ooneeqaeiioe eolelj of donble re- 
fraction, he tberebj hae proved that 
Heat ie eobjeot aleo to the Lawa ci 
donble refraction. See Tnmer^e 
Chenuetry, Heat, p. 14 — ao. 

^ Gomete (ae Bacon apparenUy 
thonght) have no effect on either 
Heat or Dronght, ezcept perhape 
when they i^proach eo near oor 
pfaoiet ae to affect the Atmoepbere. 
The bebef to die contraiy ie etill 
afaBoet imiverBal. 

^ TVote, celaaMHr, ehamaia an 
ail deecribad by Seneca. Trdbm 
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longa hoLt trabia epede, iii eodo 
apperene." QuKet. Nat. viL 4. Ga» 
kmmm, Qn»et.Nat.TiL30. Ckama, 
** qunm aliqnod coeli epatinm diao»* 
dit, et laiiiniam ddueoena Yeliit in 
abdito oeteodat." Qunet.Nat.i. 14. 
Tliey are cleariy nameB fior tbe A»- 
rora Boreaha. 

M The Aurora Bonalie ie piobn- 
blf caneed by dectricity, wfakh m 
moet aotive when the wnaftm m 
dry. 

*^ Tbie ie now aooonnled for by 
what ie known of Electricity; yet 
tbnnderetorma do aometiiiiee occur 
in Winter. 

*s For the probable natnve and 
cauee of faliing etare» eee HeiacU^e 
Ekmente of A s tionoi n y , part III. 
chap. xvii. § 898 ; and Humboklf a 
Koamoe. 
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9« SiiDt qusedam coniscatioDeSy quffi pnebent Imneo, 
aed non nrunt : eae yero Bemper finnt aine tonitru ^. 

Ad quintam. 

10. Eructationes et eruptiones flammarum inveniun- 
tur non minus in regionibus fngidis quam calidis ; ut 
in Islandia et Groenlandia : quemadmodum et arbores 
per regiones frigidas magis sunt quandoque inflamma- 
biles» et magis picesB ac resinoss, quam per regiones 
calidas; ut fit in abiete, pinu, et reliquis: verum in 
quali situ et natura soli hujusmodi eruptiones fieri so- 
leanty ut possimus affirmaiivce subjungere negatimm^ non 
satis qusesitum est'^"^. 

Ad sestam, 

11. Omnis flamma perpetuo est calida magis aut 
minus: neque omnino subjungitur negativa^. Et ta- 
men referunt, ignem fatuum ^» (quem vocant) qui etiam 
aliquando impingitur in parietem, non multum habere 
caloris; fortasse instar flammse spiritus vini» qus cle- 
mens et lenis est. Sed adhuc lenior yidetur ea flam- 
ma» quffi in nonnullis historiis fidis et gravibus inveni- 
tnr apparuisse circa capita et comas puerorum et virgi- 



^ Sheet Mghniiig ia rappoMd to 
be 011I7 Ihe reflection of ordiiyuy 
li^ning. 

^ ThiB ia clearly no Negative. 
For the caneee and nafenre of anb- 
tenraneona firea, aee Dr. Daubeny 
on Volcanoea. 

M TMi ia again an inatanee of 
Degiee. One can however imBginr 
njB of light without any Heat, auch 
aa would be the Haloa which en« 
oircle holy heada in PaiBtinga. The 
flames of different aubatancea have 
diffBrent degreea of Heat, ariaing 
from the diflevent amounta of gaaea 



diaengaged. 

M IgmU faimn ia aeen enly in 
maxahy and other apota where theie 
are ezhakkiona of deeompoaing mat^ 
ter. It haa been Tarioualy aeoount- 
ed for by Sir I. Newton and Dr. 
Prieatly ; nothing ia certaialy known 
abont it; poaaibly it ia cauaed by 
phoaphoretted Hydrogen, kindled 
either by Electrieity» or by ita own 
tendency to combnation in air. The 
flame of Spirita of Wine, ioatead of 
being '* ffkmwiff et lenia," ia one of 
the moat intenaelj bot kinds of 
flame. 
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num ^^ ; quse nullo modo comas adurebat, sed moUiter 
circum eas trepidabat. Atque certissimum est, circa 
equum in itinere sudantem, noctu et suda tempestate, 
apparuisse quandoque coruscationem quandam absque 
manifesto calore. Atque paucis abhinc annis notissi- 
mum est, et pro miraculo quasi liabitum, gremiale cu- 
jusdam puelte paulo motum aut fricatum coruscasse: 
quod fortasse factum est ob alumen aut sales, quibus 
gremiale tinctum erat, paulo crassius hserentia et in- 
crustata, et ex fricatione fracta^. Atque certissimum 
est, saccharum omne, sive conditum (ut vocant) sive 
simplex, modo sit durius, in tenebris fractum aut cul- 
tello scalptum coruscare. Similiter aqua marina et 
salsa, noctu interdum invenitur, remis fortiter percussa, 
coruscare. Atque etiam in tempestatibus spuma maris 
fortiter agitata noctu coruscat ; quam coruscationem His- 
pani pulmonem marinum Yocant^. De illa flamma 
autem, quam antiqui nautae vocabant Castorem et Pol- 
lucem, et modemi Focum Sancti Ermi ^, qualem calo- 
rem habeat, non satis qusesitum est. 



67 Cf. Uvy, I. 39. Virg. Mn. 11. 
6S3-686. 

66 The girPa Apron was probably 
made of silk, and the " coroscatio" 
electric. 

69 It is not quite certain to wbat 
cause this *' Pbosphorescent Light" 
18 to be attrihuted. Ebrenberg, 
Darwin, and Schonbein all agree in 
rejecting the notion that it is caused 
by infufloria in the water ; and the 
moat probable concluaion is that it 
is caused by the proceas of self- 
purification, continually going on in 
salt water. Oione (a product of 
Phospharus) oxidates Phoephorus, 
and by ao doing cauaea emission of 
light. So, probably, when the sea 
is in motion, (and at no other time 



is the light seen,) new partides of 
organic matter are brought into 
contact with the oxygen of the air; 
then osone is produced, which ozi- 
dates and destroys the vegetable 
matter from which it sprang, and 
during this process the ''oomsca- 
tio" takes place. Darwin adds 
a remark which illustrates the Sp»- 
nish *' Pulmon marino" — thelnM^ 
of the Sea. '' I am inclined to con» 
nder that the phosphorescence is 
the result of decomposition of the 
organic parCicles, by which process 
(one is tempted almost to call it a 
kind qf respirtUum) the ocean be- 
comes purified. 

^ Focu9 Saneti Ermi. " St. £1- 
mo's fire;" an electric light. An 
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Ad septimam. 

12. Onme ignitnni ita nt vertatnr in mborem ig^ 
neum, etiam sine flamma perpetuo calidum est ; neque 
huic affirmativtJB subjungitur negediva: sed quod in 
proximo oet, yidetur esse lignum putre ; quod splendet 
noctu, neque tamen deprehenditur oalidum: et squanue 
piflcium putrescentes, quse etiam splendent noctu^, nec 
inveniuntur ad tactum calidse : neque etiam coipus 
ddndelffi, aut muscse, (quam vocant luciolam^) cali- 
dum ad tactum deprehenditur. 

Ad octavam. 

13. De balneis calidis, in quo situ et natura soli 
emanare soleant» non satis qusesitum est: itaque non 
subjungitur negaiiva, 

Ad fumam. 

14. Liquidis ferventibus subjungitur neyativa ipsius 
liquidi natura sua. Nullum enim invenitur liquidum 
tangibile, quod sit in natura sua et maneat constanter 
calidum ; sed superinducitur ad tempus tantum calor, 
ut natura ascititia: adeo ut quse potestate et operatione 
snnt maxime calida, ut spiritus vini, olea aromatum 
chemica, etiam olea vitrioli et sulphuris, et similia^, quse 
paulo post adurunt, ad primum tactum sint frigida. 
Aqua autem balneorum naturalium, excepta in vas ali- 
quod, et separata a fontibus suis, defervescit perinde ac 
aqua igne calefacta. At verum est, corpora oleosa ad 
tactum paulo minus esse frigida quam aquea; ut oleum 

account of it, with its sapposed firefly : " Lucciola" is its present 

effect on weather, is given by Bacon name. These also give off Phos- 

in his HiBtory of 'Wlnda. phoreacent light. For ita manner 

'1 Axises from the diaengagement and proceaa of disengagement, we 

of Phoaphorescent light during de- may refer to note 59. 

compodtion. ^ See aupr. II. 11. (note 33.) 

^ The glow-worm and the Italian 
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minus quam aqua, serioam minus quam linteum. Ve- 
ram hoc pertinet ad TaAulam yraduum de frigido^* 

Ad decimam. 

15. Similiter vapori fenrido subjungitur negatim na- 
turse ipsius vaporis, qualis apud nos inYenitur. Etenim 
exhalationes ex oleosis, licet facile inflammabiles, ta- 
men non inyeniuntur calid», nisi a corpore calido re- 
center exbalaverint. 

Ad deeimam. 

16. Similiter aeri ipsi ferventi subjungitur negaHva 

naturse aeris ipsius. Neque enim inyenitur apud nos 

aer calidus, nisi fuerit aut conclusus, aut attritus^» aut 

manifeste calefactus a sole, igne, aut aliquo alio cor- 

pore calido. 

Ad undecimam. 

17. Subjungitur negativa tempestatum fngidaram 
magis quam pro ratione temporis anni, quae eveniunt 
apud nos fiante Euro et Borea: quemadmodum et con- 
trariae tempestates eveniunt flante Austro et Zephyro. 
Etiam inclinatio ad pluviam (preesertim temporibus 
hyemalibus) comitatur tempestatem tepidam : at gelu 
contra frigidam. 

Ad duodecimam. 

18. Subjung^tur negativa aeris conclusi in cavernis 
tempore sestivo^. At de aere concluso omnino dili- 



« The Theory of " Absolutc 
Cold'* was believed in in Bacon'8 
days. We again notice here the 
oonfuaion of notions between thinga 
really hot, and those which have 
similar chemical effects. 

^ Cf. infr. inst. 23. By Aer af- 
trihu would probably be meant air 
when compreesed, or when iriction 
is going on. 

M The cause of thia will be thia : 
that in Summer the Sun^a rays, 



which heighten the outer tempera- 
ture, cannot afiect the av in ca- 
Yems, and ao they are cooler than 
the open air is : juat aa thiok-walled 
buildings eigoy a comparativdy 
equable temperatnre. The caee with 
air generally is, (and thia anawera 
mo8t of the difficnlties expreaaed 
here,) that it is a very bad con- 
dnctor of Heat, and 80 reoeivea it 
slowly, and retaina it long. 
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geutius inquirendom. Primo enim non abeque cansa 
in dubitationem venit, qualis sit natura aeris, quatenus 
ad calidum et irigidum in natura sua propria. Recipit 
enim aer calidnm manifesto ex impreBsione coelestium; 
frigidum autem fortasse ab expiratione teme ; et rur- 
8U8 in media (quam vocant) regione aeris, a vaporibus 
frigidis et niyibus : ut nuUum judicium fieri possit de 
aeris natnra per aerem, qui foras est et sub dio, sed ve- 
rius foret judicium per aerem, conclusum. Atqui opus 
est etiam ut aer concludatur in tali vase et materia, 
quse nec ipsa imbuat aerem calido vel frigido ex vi pro- 
pria, nec facile admittat vim aeris extranei. Fiat ita- 
que experimentum per ollam figularem multiplici corio 
obductam ad muniendam ipsam ab aere extraneo, iacta 
mora per tres ant quatuor dies in vase bene occluso : 
deprehensio autem sit post apertionem vasis, vel per 
manum, vel per vitrum graduum ordine applicatum. 

Ad decimam tertiam. 

19. Subest similiter dubitatio, utrum tepor in lana, 
et pellibus, et plumis, et hujusmodi, fiat ex quodam 
exili calore inhterente, quatenus excernuntur ab anima- 
libus ; aut etiam ob pinguedinem quandam et oleosita- 
tem, quae sit natune congruse cum tepore ; vel piane ob 
conclusionem et fractionem aeris, ut in articulo prsece- 
dente dictum est. Videtur enim omnis aer, abscissus 
a contiuuitate aeris forinseci, habere nonnihil teporis. 
Itaque fiat experimentum in fibrosis, quie fiunt ex lino; 
non ex lana, aut plumis, aut serico, quse excemuntur 
ab animatis. Notandum est etiam, omnes pulveres (ubi 
manifesto includitur aer) minus esse frigidos, quam 
corpora integra ipsorum ; quemadmodum etiam existi- 
mamus, omnem spumam (utpote quae aerem contineat) 
minus esse frigidam, quam liquorem ipsum. 

M 2 
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Ad decitnam quartam. 
80. Huic non Bubjungitur negativn. Nihii enim 
peritur apud nos Ave tangibile» siye spirituaie^» quod 
admotum igni non excipiat calorem. In eo tamen 
differunty quod alia excipiant calorem citius» ut aer, 
oleum, et aqua ; alia tardius, nt lapis et metalla. Ve- 
rum hoc pertinet ad Tabukm graduum. 

Ad decimam quintam. 

21. Huic instantiffi non subjungitur negativa alia, 
quam ut bene notetnr» non excitari scintillas ex silice 
et chalybe, aut alia aliqua substantia dura, nisi ubi ex- 
cutiuntur minutiae aliquse ex ipsa substantia lapidis yel 
metalli: neque aerem attritum unquam per se generare 
scintillas, ut yulgo putant®: qnin et ipsffi illfe scintillse 
ex pondere corporis igniti magis vergunt deorsum quam 
sursum, et in extinctione redeunt in quandam fiiligi- 
nem corpoream. 

Ad decimam sestam. 
28. Existimamus huic instantisB non subjungi nega- 
tivam. NuIIum enim invenitur apud nos corpus tan- 
gibile, quod non ex attritione manifesto calescat®; 
adeo ut veteres somniarent, non inesse coelestibus aliam 
yim aut yirtutem caleiaciendi, nisi ex attritione aeiis 
per rotationem rapidam et incitatam. Verum in hoc 



^ An old Scholastic diviaion. By 
'* Bpixitoale" Bacon probably here 
meBnii such things aa Gaaes. His 
view of the relative apeed of differ- 
ent BQbstancea in aoquiring heat is 
all wiong. Air (as it is ao bad a 
conductor) is yery slow : Metala are 
particnlariy rapid ; but becanae of 
the far greater nnmber of theii par- 
tidea, they do not shew it so qnick- 
ly; and for the same reason they 
cany off Heat far more rapidlyy and 



80 aeem colder to the toach. 

^ Air under oompreasion does 
emit sparks of sufficient infteaaity 
to ignite German tinder. 

^ Friction is one of the most 
important sources of Heat; as 
Count Ramford'8 ezperiments have 
proved that an uniimited supply of 
Heat can be obtained by it witboal 
diminishing the quantity of the ma- 
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genere ulterius inquirendum est, utnim eorponi, quse 
emittuntur ex machinis, (qnalia sunt pilse ex tormentis) 
non ex ipsa percussione contrahant aliquem gradum 
caloris ; adeo ut postquam deciderint, inveniantur non- 
nihil calida. At aer motus magis infrigidat quam cale- 
fiicit ; ut in ventis, et follibus, et flatu oris contracti ^^ 
Verum bujusmodi motus non est tam rapidus ut ex- 
citet calorem ; et fit secundum totum, non per particu- 
las: ut mirum non sit, si non generet calorem. 

Ad decimam septimam. 
SS. Circa banc instantiam facienda est inqui^itio 
diligentior. Videntur enim berbse et yegetabilia viri- 
dia et bumida aliquid habere in se occulti caloris. Ille 
vero calor tam tenuis est, ut in singulis non percipiatur 
ad tactum : verum postquam illa adunata sint et con- 
clusa, ut spiritus ipsorum non expiret in aerem, sed se 
invicem foveat ^ ; tum vero oritur calor manifestus, et 
nonnunquam flamma in materia congrua. 

Ad decimam octavam. 

24. Etiam circa hanc instantiam diligentior facienda 

est inquisitio. Videtur enim calx viva, aqua aspeiaa, 

concipere calorem; vel propter unionem caloris, qui 

antea distrahebatur, (ut ante dictum est herbis conclu- 



^ Bodies pasting through Air be- 
oome hot by frictioD — as Meteors : 
huk Air in M otion canses coolnees, 
becauae of its cairying off the Calo- 
ric of the Body. The radiation 
of Heat from a body ia more 
rapid when the Heat ia continnally 
being removed by a cnrrent of 
Air, and the eqnilibrium of Heat 
tihereby hindered. The contrary ef- 
fect is produeed when the radiation 
of Heat from bodiea is impeded (cf. 
snpra Inet. 19) by thick and cloee 



coYerings of wool or skin. '* Flt se- 
cundum totum, non per particulaB." 
By this, I Bupposex Bacon means, 
it afiects the wfaole body generally, 
and does not cause friction of its 
sepaiate particles. This view is of 
course wrong. 

71 So damp hayricks are set on 
&re. Tlie dose confinement of Air 
creates great Heat; and there is a 
prooess of fermentation going on 
alao. 
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Bis) yel ob irritationem et exasperationem spiiitos ignei 
ab aqua» ut fiat qnidam conflictns et antiperistasis ^. 
Utra vero res sit in causa, fieMilius apparebit, si loco 
aquse immittatur oleum. Olenm enim seqne ac aqua 
Talebit ad unionem spiritus induai, sed non ad irrita^ 
tionem. Etiam fadendum est experimentnm latius, 
tam in dneribus et calcibus diverBomm corpomm, 
quam per immissionem diversoram liquoram ^. 

Ad decimam nonam. 

25. Huic instantife subjungitur negativa alioram me- 
talloram, quse sunt magis mollia et fluxa. Etenim 
bracteols^ auri, solutse in liquorem per aquam regis^^, 
nuUum dant calorem ad tactum in dissolutione : neque 
similiter plumbum in aqua forti. Neque etiam aigen- 
tum vivum, (ut memini) sed argentum ipsum param 
excitat caloris, atque etiam cupraro, (ut memini) sed 
magis roanifesto stannum, atque omnium maxime fer- 
ram et chaljbs ; quse non solum fortem excitant calo- 
rem in dissolutione, sed etiam violentam ebullitionem. 
Itaque videtur calor fieri per conflictum, cum aqus 
Ibrtes penetrant et fbdiunt, et divellunt partes corporis^ 



^ ibnmpurnurif , " the strength- liqmd applied to qmcklime, in paae- 

ening of a prindple by the influence ing into a w^d atate, girea off vio- 

off ita oppoaite." (Gloeaary to Sir lent Heat. 

T. Browne'8 ReL Med.) Cf. infir. ^'ThecausticpropertiMofqiiick- 

II. 37. 48. Sir T. Browne usea the lime are explained by Dr. Black by 

Term Rel. Med. II. § 10. Bek>w, the piincqile of Lalent Heal. See 

II. 27 (ad fin.)» Bacon writea thua — Encyd. Brit. 

" per antiperistaain aive r^ectumem 74 Jgtta regis, a compoond of nif- 

natunB eantrarim*' — which would tric and hydro-chloiic Acid in dif- 

give it quite a different aenae. In ferent proportiona» according to tbe 



the aame aenae it occure in II. 48 : purpoae for which it ia intended. 

as the driving out rather than the It is particulaily uaed to diaaohe 

trri/o/MHi and strengthening of one Gokl, being ita only aolTeot. Ift 

prindple hy ita contrary. Bacoii'a alao diaaolvee other metalab bot not 

•nggeation of aubetituting oil bas Silver. See bebw» Inat. 38. dqm 

been tried aucceaafully. In fect any fortis ia atrong nilric add. 
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et oorpora ipsa resistunt. Ubi vero corpora facilius 
oedunt, vix excitatur calor. 

Ad vicesimam. 

26. Calori aninialium nuUa subjungitur negativa^ nisi 
insectorum (ut dictum est) ob parvitatero corporis. 
Etenim in piscibus collatis ad animalia terrestria magis 
notatur gradus caloris, quam privatio. In vegetabilibus 
autem et plantis nullus percipitur gradus caloris ad 
tactum, neque in lachrymis ipsorum, neque in medullis 
recenter apertis. At in animalibus magna reperitur 
diversitas caloris; tum in partibus ipsorum, (alius est 
enim calor circa cor, alius in cerebro, alius circa ex- 
terua) tum in accidentibus eorum, ut in exercitatione 
vehementi, et febribus. 

Ad vicesimam primam. 

27. Huic instantise vix subjungitur negaiiva. Quin- 
etiam excrementa animalium non recentia manifeste 
habent calorem potentialem, ut cemitur in impingua- 
tione soli ^. 

Ad vicesimam secundam et tertiam. 

S8. Liquores (sive aqusB vocentur, sive olea) qui ha- 
bent magnam et intensam acrimoniam, exsequuntur 
opera caloris in divulsione corporum, atque adustione 
post aliquam moram : sed tamen ad ipsum tactum ma- 
nus non sunt calidi ab initio ^^ Operantur autem se- 
cundum analogiam, et poros corporis, cui adjunguntur. 
Aqua enim regis aurum solvit, argentum minime : at 



7t From the Animoiua contained to their Affinities/' does Bacon 

in an dung. mean i Theae " exceptions" (aS — 

7' Repetition from Instance 14, 32) are in no aenee connected with 

anattemptatexplanation. "Se- Heat; aa haa been obsenred above, 



cundmn Analogiam," " aocording 11. 11. InsL 25. 
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coDtiHy aqua fortis argentum solyit, aurum minime: 
neutram autem soWit yitrum. Et gic de ceteria. 

Ad vicesimam qtiartam. 

99. Flat experimentum spiritus vini in lignis, ac 

etiam in butTro, aut cera, aut pice ; si forte per calo- 

rem suum ea aliquatenus lique&ciat ^. Etenim instan- 

tia vicesima quarta ostendit potestatem ejus imitativam 

caloris in incrustationibus. Itaque fiat similiter expe- 

rimentum in liqueiactionibus. Fiat etiam experimen- 

tum per yitrum graduum sive calendare, quod conca- 

vum sit in summitate sua per exterius ; et immittatur in 

illud concavum exterius spiritus vini bene rectificatus, 

cum operculoy ut melius contineat calorem suum; et 

notetur utrum per calorem suum faciat aquam descen- 

dere. 

Ad vicesimam quintam. 

80. Aromata» et herbse acres ad palatum, multo ma- 

gis sumptae interius, percipiuntur calida. Videndum 

itaque in quibus aliis materiis exequantur opera caloris. 

Atque referunt nautse, cum cumuli et massse aromatum 

diu conclus» subito aperiuntur, periculum instare illis, 

qui eas primo agitant et extrahunt, a febribus et in- 

flammationibus spiritus. Similiter fieri poterit experi- 

mentum, utrum pulveres hujusmodi aromatum aut 

herbarum non arefaciant laridum, et camem suspensam 

super ipsos, veluti fumus ignis. 

Ad vicesimam sea^tam. 

Sl. Acrimonia sive penetratio inest tam frigidis, 

qualia sunt acetum, et oleum vitrioli» quam calidis» 

qualia sunt oleum origani, et similia. Itaque similiter 

et in animatis cient dolorem, et in non animatis divel- 

77 Spiiits of ¥rine will lolve waz and pilch, but not wood or liaftttf . 
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lunt partes et coiisamunt. Neqne buic instanti» sub- 
jungitur negativa. Atque in animatis nullus reperitur 
dolor, nisi cum quodam sensu caloris ^. 

Ad vicesimam septimam. 
88. Communes sunt complures actiones et calidi et 
irigidi, licet diversa admodum ratione. Nam et niyes 
puerorum manus videntur paulo post urere ; et frigora 
tnentur cames a putrefactione ^» non minns quam 
ignis; et calores contrahunt corpora in minus» quod 
faciunt et frigida. Verum hsec et similia opportunius 
est referre ad inquisitionem de frigido. 

XIII. 

Tertio facienda est camparentia ad inteUectum instan- 

tiarum in quibus natura, de qua fit inquisitio, inest se- 
cundum magis et minus ; sive facta comparatione in- 
crementi et decrementi in eodem subjecto, sive facta 
comparatione ad inyicem in snbjectis diversis. Cum 
enim forma rei sit ipsissima res ; neque difTerat res a 
fbrma aliter quam differunt apparens et existens, aut 
exterius et interius, aut in ordine ad hominem et in 
ordine ad unitrersum ; omnino sequitur, ut non recipia- 
tur aliqua natura pro vera forma, nisi perpetuo decre- 
scaty quando natura ipsa decrescit» et similiter perpetuo 
augeatur, quando natura ipsa augetur^. Hanc itaque 
tabulam, Tabtdam graduum sive Tabtdam comparativtB 
appellare consuevimus. 

Tabula graduum^ sive ComparativtB in Calido. 
Primo itaque dicemus de iis, quse nullum prorsus 

78 4n uDfonnded asaertioD. on the pth April 1626. 

7* It 18 worth notidng that it was ^ Tbis language is the same with 

an ezperiment on the power of cold that in II. 4. " In orcUne ad ho- 

to pmerve hodiea that cost Bacon mineniy &c." correeponds to the 

hislife; for he caoght a cold and modem technical Terms " subjec- 

inflammation while stufiBng a fowl tiye" and " objective.'' 
with anow at Highgate, and died 
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giadum caloris babent ad tactum ; sed videntar habere 
potentialem tantum qnendam calorem, siTe dispositio- 
nem et prseparationem ad calidnm. Postea demum de- 
scendemus ad ea, quae sunt actu sive ad tactum calida, 
eorumque fortitudines et gradus. 

1. In corporibus solidis et tangibilibus non invenitur 
aliquid, quod in natura sua calidum sit originali- 
ter^^ Non enim lapis aliquis, non metallum, non 
sulphur, non fossile aliquod, non lignum, non aqua, 
non cadaver animalis, inyeniuntur calida. Aqufi 
autem calidse in balneis videntur calefieri per acci- 
dens, sive per flammam aut ignem subterraneum, 
qualis ex iEtna et montibus aliis compluribus evo- 
mitur^; sive ex conflictu corporum, quemadmodum 
calor fit in ferri et stanni dissolutionibus. Itaque 
gradus caloris in inanimatis, quatenus ad tactum 
humanum, nullus est; veruntamen illa gradu iii- 
goris differunt; non enim seque frigidum est lig- 
num, ac metallum. Sed hoc pertinet ad Tabulam 
graduum in frigido. 

2. Attamen quoad potentiales calores et pmparationes 
ad flammam, complura inveniuntur inanimata ad- 
modum disposita, ut sulphur, naphtha, petroleum. 

8. Quae antea incaluerunt, ut fimus equinus ex ani- 
mali, aut calx, aut fortasse cinis, aut fiiligo ex igne, 
reliquias latentes quasdam caloris prioris retinent®. 



01 TbiB Instance b lotally wrong. 
All bodies are endued ndth Heat 
more or less; all aggregatione of 
particles have some degree of Heat 
in them; and the reason why Metal 
18 colder to the touch than Wood ie 
not that it has more inherent cold 
in it, but simply because of the 
greater density of ita particles, which 
cairy off a far greater quantity of 
Caloric. See note 67. 



® AU that ia known npon the 
Bubject of the origin of Volcanic 
fire is to be fonnd in Dr. Daubeoy^a 
Treatiae on Volcanos. Cf. supr. II. 
13. Inst. 10. 

^ " Reliquise LatenteB** mnat not 
be miBtaken for ** Latent Heaf," 
which was not discoTered tin Dr. 
Black's experimenta. (Her8chel'« 
Discourse on Nat. Phil. $ 360, 361.) 
Tumer'8 Chemistry, Art. Heat. 
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Itaque fiunt qusedam distillationes et sepaiationes 
oorporum, per sepulturam in fimo equino; atque 
excitatur calor in calce per aspersionem aque ; ut 
jam dictum est. 

4. Inter Tegetabilia non inyenitur aliqua planta» sive 
pars plantsB, (yeluti lachryma, aut medulla) qnae sit 
ad tactum humanum calida. Sed tamen (ut supe- 
rius dictum est) Iierbee yirides conclusse calescunt ; 
atque ad interiorem tactum, Teluti ad palatum, aut 
ad stomachum^, aut etiam ad exteriores partes 
post aliquam moram (ut in emplastris et unguentis) 
alia Tegetabilia inTeniuntur calida, alia frigida. 

5. Non inyenitur in partibus animalium, postquam fu- 
erint mortuse aut separatse, aliquid calidum ad tac- 
tum humanum. Nam neque fimus equinns ipse, 
nisi fuerit conclusns et sepultus, calorem retinet. 
Sed tamen omnis fimus habere ridetur caloren po- 
tentialem, ut in agrorum impinguatione. Et simi- 
liter cadaTera animalium hujusmodi habent laten- 
tem et potentialem calorem ; adeo ut in ccemeteriis, 
ubi quotidie fiunt sepulturse, terra calorem quen- 
dam occultum coUigat» qui cadaTer aliquod recenter 
impositum consumit longe citius quam terra pura®. 
Atque apud orientales traditur iuTeniri textile 
quoddam tenue et moUe, iactum ex aTium pluma- 
gine, quod Ti innata butyrum soWat et liquefaciat, 
in ipso leviter inToIutum^. 

6. Quse impinguant agros, ut fimi omnis generis, 
creta, arena maris, sal, et similia, dispositionem 
nonnuUam habent ad calidum. 

M This same instance is intro- assertion. 

duoed in Table ii, and shews how ^ This might leadily happen, if 

Teiy ronghly Baoon has thrown his the wrapping was such as to confine 

examplee together. the Air very cloaely. 

^ Tbere is no groand for this 
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7. Omnis pntrefactio in se nidimenta qniedam exilis 
caloris habet, licet non hucusqne, ut ad tactum 
percipiatur. Nam nec ea ipsa, quse putreiacta sol- 
Tuntur in animalcula^, ut caro, caseus, ad tactum 
percipiuntur calida ; neque lignum putre, quod 
noctu splendet^, deprehenditur ad tactum calidum. 
Calor autem in putridis quandoque se prodit per 
odores tetros et fortes. 

8. Primus itaque caloris gradus ex iis, qu» ad tactum 
humanum percipiuntur calida, videtur esse calor 
animalium, qui bene magnam habet graduum lati- 
tudinem; nam infimus gradus (ut in insectis) yix 
ad tactum deprehenditur ; summus autem gradus 
yix attingit ad gradum caloris radiorum solis in re- 
gionibus et temporibus maxime ferventibus ; neque 
ita acris est, quin tolerari possit a manu. £t tamen 
referunt de Constantio, aliisque nonnullis, qui con- 
stitutionis et habitus corporis admodum sicci fiie- 
runt, quod acutissimis febribus correpti ita incalue- 
rint, ut manum admotam aliquantulum urere visi 
sint. 

9- Animalia, ex motu et exercitatione, ex vino et 
epulis, ex venere, ex febribus ardentibus, et ex 
dolore, augentur calore. 

10. Animalia, in accessibus febrium intermittentinm, a 
principio frigore et horrore corripiuntur ; sed panlo 
post majorem in modum incalescunt ; quod etiam 
faciunt a principio in cansonibus, et febribus pesti- 
lentialibus. 

11. Inquiratur ulterius de calore comparato in diversis 
animalibus, veluti piscibus, quadmpedibus, serpen- 

^ This ispiobablyerroiieouB; it anitable conditioii for the life of 
is not nsnally thonght that putre- Animalculae. 
Caetion does more than provide a ^ Cf. supr. II. la. InsL f a. 
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tibas, avibns ; atque etiam secundum species ipso- 
ram, ut in leone, milvio, homine ; nam ex vulgari 
opinionoy pisces per interiora minus calidi sunt, aves 
autem maxime calidse ; pnesertim columbse, accipi- 
tres, struthiones. 

IS. Inquiratur ulterius de calore comparato in eodem 
animali secundum partes et membra ejus diversa. 
Nam lac, sanguis, sperma, ova, inyeniuntur gradu 
modico tepida, et minus calida quam ipsa caro ex- 
terior in animali, quando movetur, aut agitatur. 
Qualis vero gradus sit caloris in cerebro, stoma- 
cho, corde, et reliquis, similiter adhnc non est qu»- 
situm. 

IS. Animalia omnia, per hyemem et tempestates fn- 
gidas, secundum exterius frigent ; sed per interiora 
etiam magis esse calida existimantur. 

14. Calor coelestium etiam in regione calidissima, atque 
temporibus anni et diei calidissimis, non eum gra- 
dum caloris obtinet, qui vel lignum aridissimumy 
vel stramen, vel etiam linteum ustum incendat aut 
adurat, nisi per specula comburentia roboretur ; sed 
tamen e rebus humidis vaporem excitare potest. 

15. £x traditione astronomorum ponuntur stellse aliae 
magis, aliae minus calidse. Inter planetas enim 
post Solem ponitur Mars calidissimus ; deinde 
Jupiter, deinde Venus ; ponuntur autem tanquam 
frigidi, Luna, et deinde omnium maxime Satumus. 
Inter fixas autem ponitur calidissimas Sirius ; de- 
inde Cor leonis, sive Regulus; deinde Canicula, 

16. Sol magis calefacit» quo magis vergit ad perpen- 
diculum, sive zenith^ ; quod etiam credendum est 

w TbiB is entirdy basod on error. Cf. Bupra, II. 12. Inst. i. 
^ See supra, II. 12. Inst. 3. 
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de aliis planetis, pro modulo suo cakniB ; exempli 
gratia, JoTem magis apud nos calefooere, cum po- 
situs sit sub Cancro, aut Leone, quam sub Gapri- 
como^ aut Aquario. 

17. Credendum est, soiem ipsum, et plaaetas reliquoe, 
magis caleiiftcere in perigseis snis, propter propin- 
quitatem ad teiram, quam in apogseis^^ Quod 
si eveniat, ut in aliqua regione sol sit simul 
in perigffio, et propius ad perpendiculum ; ne- 
cesse est, ut magis calefaciat, quam in regione ubi 
sol sit similiter in perigseo, sed magis ad obliquum. 
Adeo ut comparatio exaltationis planetarum notari 
debeaty prout ex perpendiculo aut obliquitate par- 
ticipet» secundum regionum varietatem. 

18. Sol etiam, et similiter reliqui planetn» cale&oere 
magis existimantur, cum sint in proximo ad stellas 
fixas majores; veluti cum sol ponitur in Leone» 
magis vicinus fit Cordi Leonis, Caudse IjeoniSi et 
Spicffi Virginis» et Sirio, et Caniculffi, quam cum 
ponitur in Cancro» ubi tamen magis sistitur ad 
perpendiculum^. Atque credendum est, partes 
cceli majorem infundere calorem (licet ad tactum 
minime perceptibilem) quo magis omatae sint stel- 
lis, praesertim majoribus. 

19. Omnino calor ccelestium augetur tribus modis ; 
videlicet ex perpendiculo, ex propinquitate sive 
perigffio, et ex conjunctione sive consortio stel- 
larum. 

80. Magnum omnino invenitur intwvallum intw calo- 

91 Thii is trae enough in itoelf : explanation of coone ie, thit the 
but as the sun, when in Perigee, is £arth'8 Heat reaches ita ~ ' 



"magis ad obliquum," we happen about Angust ; jiiat aa aboot 

to haye the coldest weather when 2 o'clock p.m. ia Uie hotteat time 

the Sun is neareat the earth. of the day. 
99 Gf. aupra, 11. I3. Inat. i. The 
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rem aDimaliumy ac etiam radiorom ccBlestiumy 
(prout ad nos deferuntor) atque flammam, licet 
leni88imam, atque etiam ignita omnia, atque in- 
super liquores, aut aerem ipsum, majorem in mo- 
dum ab igne caleiactum. Etenim flamma spiritus 
vini, praesertim rara, nec constipata, tamen potis 
est stramen, aut linteum, aut papyrum incendere ; 
quod nunquam iaciet calor animalis» tcI solis, abs- 
que speculis comburentibus^. 
31. Flammse autem et ignitorum plurimi sunt gradus 
in fortitudine et debilitate caloris^. Verum de 
his nulla est &cta diligens inquisitio; ut necesse 
sit ista leviter transmittere. Videtur autem ez 
flammis illa ez spiritu vini esse mollissima; nisi 
forte ignis &tuuSy aut flammse, seu coruscationes 
ex sudoribus animalium, sint molliores. Hanc 
sequi opinamur flammam ex vegetabilibus levibus 
et porosis, ut stramine, scirpis, et foliis are&ctis ; a 
quibus non multum difierre flammam ex pilis aut 
plumis. Hanc sequitur fortasse flamma ex lignis, 
prsesertim iis, quse non multum babent ex resina 
aut pice ; ita tamen ut flamma ex lignis quse parva 
sunt mole (quae vulgo colligantur in fasciculos) le- 
nior sit, quam quae fit ex truncis arborum et radi- 
cibus. Id quod vulgo experiri licet in fomacibuSy 
quse ferrum excoquunt; in quibus ignis ex iasci- 
culis et ramis arborum non est admodum utilis. 
Hanc sequitur (ut arbitramur) flamma ex oleo, et 
sevo, et cera, et hujusmodi oleosis et pinguibus, 

^ Flame kindlea combustibles M Xbe intensity of Heat of flame 

more readilf tban many bodiea do in different snbstancea depends on 

wbose Heat is far greater, because tbe composition of the body bnrn- 

it is in a condition which enables it ing, and on its readiness to oom* 

to combine easily mth the inflam- bine with the Ozygen of the atmoe- 

mable chemical elements of bodies. phere. 
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quse sunt sine magna acrimonia. Fortissimus autem 
calor reperitur in pice et resina, atque adhuc magis 
in sulphure, et caphura, et naphtha, et petroleo» et 
salibus, (postquam materia cruda eruperit) et in 
horum compositionibus, veluti pulvere tormentario, 
igne Grseco^, (quem vulgo ignem ferum vocant) 
et diversis ejus generibus, quse tam obstinatum ha- 
bent calorem, ut ab aquis non facile exstinguantur. 

S2. Existimamus etiam flammam, quse resultat ex non* 
nullis metallis imperfectis^, esse valde robustam 
et acrem. Verum de istis omnibus inquiratur 
ulterius. 

S8. Videtur autem flanmaa fulminum potentiorum^ 
has omnes flammas superare; adeo ut ferrum ip- 
sum perfectum aliquando colliquaverit in guttas; 
quod flammse ill«e alterse fiicere non possunt. 

S4. In ignitis autem divend sunt etiam gradus caJoris, 
de quibus etiam non iacta est diligens inquisitio. 
Calorem maxime debilem existimamus esse ex lin- 
teo usto ; quali ad flammse excitationem uti sole- 
mus ; et similiter ex ligno illo spongioso, aut funi- 
culis arefactis» qui ad tormentorum accensionem 
adhibentur. Post hunc sequitur carbo ignitus ex 
lignis» et anthracibus» atque etiam ex lateribus ig- 
nitis, et similibus. Ignitorum autem vehementis- 
sime calida existimamus esse metalla ignita, ut 



^ Gunpowder. The ordinary 
composition of Gunpowder is f ni- 
tre, f sulphur, | charcoal. See 
infr. II. 36. Inst. 7. 

Greek-fire was said to be com- 
poaed of sulphur, naphtha, pitch, 
gum, and bitumen ; it bnmt under 
water. It waa invented hj a Grreek 
engineer of Heliopolia in Syria, 
nmed Callinicua, a. d. 660. 

Imperfect Metak," ac. those 



96 " 



metallic subetancea wbich are ductile 
and fized in the fire, to a oertam 
degree, but which are deatroyed by 
the continued action of fiie; i. e. 
changed into an earth deprived of 
all the characteristic propertiea of 
metala — ^via. copper, iron, tin, and 
lead. 

^ " potentiorum»" as oppoaed to 
Sheet lightning. Cf. supra, II. 12. 
Inat. 9. 
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ferrain, et cuprum, et caetera. Veram de bis etiam 
fiGUsienda est ulterior iuquisitio. 

25. Inveniuntur ex ignitis nonnulla longe calidiora, 
quam nonnullse ex flammis. Multo enim calidius 
est et magiB adurens ferrum ignitum, quam flamma 
spiritus vini. 

S6. Inveniuntur etiam ex illis» quse ignita non sunt, 
sed tantum ab igne caleiacta, sicut aqu» ferventes, 
et aer conclusus in reverberatoriis, nonnuUa, quse 
superaut calore multa ex flammis ipsis et ignitis. 

27* Motus auget calorem^ ; ut yidere est in follibus et 
flatu; adeo ut duriora ex metallis non solvantur 
aut liquefiant per ignem mortuum aut quietum, 
nisi flatu excitetur. 

28. Fiat experimentum per specula comburentia, in 
quibus (ut memini) hoc fit ; ut si speculum pona- 
tur (exempli gratia) ad distantiam spitbamse ab ob- 
jecto combustibili, non tantopere incendat aut 
adurat, quam si positum fuerit speculum (exempli 
gratia) ad distantiam semispithamae, et gradatim et 
lente trahatur ad distantiam spithamse. C!onus ta- 
men et unio radiorum eadem sunt, sed ipse motus 
auget operationem caloris^. 

29- Existimantur incendia illa, quse fiunt flante vento 
forti, majores progressus facere adversus ventum, 
quam secundum ventum ; quia scilicet flamma re- 
silit motu pemiciore, vento remittentc, quam pro- 
cedity vento impellente^^. 

w By supplying a greater quan- perhaps eDable .us to find the exact 

tity of Oxygen from the Air. It is focus better, and so might cause a 

not mere motion^ for the manufac- stronger Heat. 

turer who tried to blow his fires by ^^ This is not the case. The 

meauB of steam jets, simply blew brightness of fire, when exposed to 

themout. a high wind, is accounted for by 

^ There is no foundation in fact note 98. 
for this. The latter process would 

N 
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80. Flamma non emicat ant generatur, nisi detur ali- 
quid concayi, in quo flamma moTere poasit et lu^ 
dere ; pneterquam in flammis flatuoeis pulveris 
tormentarii, et Bimilibus» ubi compressio et incar- 
ceratio flamms auget ejus furorem^ 

31. Incus per malleum calefit admodum; adeo ut si 
incus fuerit lamin» tenuioria» existimemus illam 
per fortes et continuos ictus mallei posse rube- 
scere, ut ferrum ignitum ; sed de hoc fiat experi- 
mentum^. 

8S. At in ignitis, qu8s sunt porosa» ita ut detur spatium 
ad exercendum motum ignis, si cohibeatur hujus- 
modi motus per compressionem fbrtem, statim ex- 
stinguitur ignis; veluti cum linteum ustum, aut 
filum ardens candelae aut lampadis, aut etiam carbo 
aut pruna ardens, comprimitur per pressorium» aut 
pedis conculcationem, aut hujusmodi, statim ces- 
sant operationes ignis. 

88. Approximatio ad corpus calidum auget calorem, 
pro gradu approximationis ; quod etiam fit in lu- 
mine: nam quo propius collocatur objectum ad 
lumen, eo magis est visibile^. 

84. Unio calorum diversorum auget calorem, nisi facta 
sit commistio corporum. Nam focus magnus, et 



1 Common flame requires Oxy- 
gen, and therefore requires room^ 
i. e. air. The case of Gunpowder 
iB not the same, as there the ezplo- 
aion ariaee from oCher cauaea : the 
"incarceratio" only givea direction 
to the ezplonve power. The actual 
ezpanaion would be juat the aame 
in the open air. 

8 ** Gondenaation, whether of air 
by pressure, or of metak by percus- 
sion, 18 a powerful aouree of Heal. 
Thua, iron may be ao dezterously 
hammered aa to be red-hot." Her- 



8chel'8 Disoourse, § 347. 

< '<The Lawa of the Radiation of 
Heat have been found lo preaent 
strong analogies vnth thoae of light 
in 8ome points, and singular difo- 
ences in othera." They have been 
inve8tigaled by M. Ptavoet, and by 
M. M. Dulong and Petit. Aa wo 
approach the radiating bodj (whe- 
ther it be luminous or hot), we per- 
ceive a greater inteneity of light or 
Heat, and vice versa. See Her- 
8chel'B Disooune, § ^i. 
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focas parruB in eodem Iogo» nonnibil invicem au- 
gent calorem; at aqua tepida immissa in aquam 
fetventem refrigerat^. 

85. Mora corporis calidi auget calorem. Etenim calor 
perpetuo transiens et emanans commisoetur cum 
calore prffiinexistente, adeo ut multiplicet calorem. 
Nam focus non seque calefadt cubiculum per mo- 
ram semihorse, ac si idem focus duret per boram 
integram. At boc non facit lumen; etenim lam- 
pas aut candela, in aliquo looo poeita, non magis 
illuminat per moram diutumam, quam statim ab 
initio^. 

36. Irritatio per frigidum ambiens auget calorem ; ut 
in fbcis videre est per gelu acre^ Quod existima- 
mus fieri non tantum per conolusionem et contrac- 
tionem caloris, quse est species unionis; sed per 
exasperationem : veluti cum aer aut baculum vio- 
lenter comprimitur aut flectitur, non ad punctum 
loci prioris resilit» sed ulterius in contrarium. Ita- 
que iiat diligens experimentum, per baculum vel 
simile aliquid immissum in flammamt utrum ad 
latero flammse non uratur citius, quam in medio 
flammse. 

87. Gradus autem in susceptione caloris sunt complu- 



4 Flames consuming Oxygen 
combme their strength : water, not 
oonsuming it, but being heated by 
other means, and having no proper 
heat, when mized at two diJFeront 
temperatures» on combination, takes 
a mean temperatiire between the 
two. The Heat follows the Law 
which leada it to tend towards an 
equilibrium. 

^ light does not seem to peno* 
trate tfae air aa Heat doea. lliere 
i« no steady augmentation of hghl 
in a room, as there is of Heat. Air 



acceptfl Heat very slowly, and re- 
taina it readily, and ao, after remoy- 
ing the aource of Heat the effeot is 
felt for some time ; whereaa on re- 
movi&g a oandle, Uie light dies out 
ahnost instantaneously. 

* Id diy frosty weather the Ozy- 
gen is more residily detached froin 
the m, aad abo the dianght of air 
is quicker. Also the edges of 
flame are the hottest, becanse of 
their contoet with the Air which 
feeds. 

N 2 
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res. Atque primo omnium notandum est» quam 
parvus et exilis calor etiam ea corpora, quse caloris 
minime omnium sunt susceptiYa, immutet tamen 
et nonnihil calefaciat. Nam ipse ealor manus glo- 
bulum plumbi, aut alicujus metalli, paulisper de- 
tentum nonnihil calefacit. Adeo iacile» et in om- 
nibus, trausmittitur et excitatur calor, corpore nuUo 
modo ad apparentiam immutato. 
38. Facillime omm'um corporum apud nos et excipit et 
remittit calorem aer^; quod optime cemitur in 
vitris calendaribus^. Eorum confectio est talis; 
accipiatur yitrum ventre concavo, collo tenui et 
oblongo ; resupinetur, et demittatur hujusmodi vi- 
trum, ore deorsum verso, ventre suraum, in aliud 
vasculum vitreum ubi sit aqua, tangendo fundum 
vasculi illius recipientis, extremo ore vitri immissi ; 
et incumbat paululum vitri immissi collum ad os 
vitri recipientis, ita ut stare possit ; quod ut com- 
modius fiat, apponatur parum cerse ad os vitri reci- 
pientis, ita tamen ut non penitus obturetur os ejua» 
ne ob defectum aeris succedentis impediatur motus, 
de quo jam dicetur, qui est admodum facilis et de- 
licatus. 

Oportet autem ut vitrum demissum, antequam 
inseratur in alterum, calefiat ad ignem a parte su- 
periori, ventre scilicet. Postquam autem fuerit 
vitrum iilud collocatum, ut diximus, recipiet et 
contrahet se aer (qui dilatatus erat per caleiactio- 



7 EiToneoiM. Cf. supra» note 5, 
and II. 13. Inst. 18. 

B C&^enchel'8 Discoane, § 356. 
"The Thermometery as oiiginally 
constructed by Comelias Drebell, 
was an Air Thermometer. Thoee 
now in use meaaure accesaions of 
Heat, not hy the degree of dilata- 



tion of Air, but of Mercury. New- 
ton has the credit of having been 
the first to graduate the T^ermo- 
meter." This laat remark ia aurely 
wrong ; for Baoon below eapwjealy 
aays *' Debet appendi chaita an- 
guata et oblonga, et gradibm$ (quot 
libuerit) interstincta.' 
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nem) post moram sufiicientem pro extioctione 
illius ascititii caloris, ad talem extensionem sive 
dimensionem» qualis erit aeris ambientis aut com- 
munis tunc temporis, quando immittitur vitrum; 
atque attrabet aquam in sursum ad bujusmodi 
mensuram. Debet autem appendi cbarta angusta 
et oblonga, et gradibus (quot libuerit) interstincta. 
Videbis autem, prout tempestas diei incalescit aut 
fngescity aerem se contrabere in angustius per fn- 
gidum, et extendere se in latius per calidum; id 
quod conspicietur per aquam ascendentem quando 
contrahitur aer» et descendentem sive depressam 
quando dilatatur aer. Sensus autem aeris, quate- 
nus ad calidum et frigidum, tam subtilis est et 
exquisitus, ut facultatem tactus humani multum 
superet ; adeo ut solis radius aliquis, aut calor an- 
helitus, multo magis calor manus, super vitri sum- 
mitatem positus, statim deprimat aquam mani- 
festo. Attamen existimamus, spiritum animalium 
magis adhuc exquisitum sensum habere calidi et 
fngidi, nisi quod a mole corporea impediatur et 
hebetetur. 
S9. Post aerem existimamus corpora esse maxime sen- 
sitiva caloris ea, quse a frigore recenter immutata 
sint et compressa, qualia sunt nix, et glacies; ea 
enim leni aliquo tepore solvi incipiunt et colliquari. 
Post illa sequitur fortasse argentum vivum. Post 
illud sequuntur corpora pinguia, ut oleum, buty- 
rum, et similia; deinde lignum; deinde aqua. Post- 
remo lapides, et metalla, quae non facile calefiunt, 
prsesertim interius. Illa tamen calorera semel sus- 
ceptum diutissime retinent ; ita ut later, aut lapis, 
aut ferrum ignitum, in pelvim aquse frigidae im- 
missum et demersum, per quartam partem horae 
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(plus miniu) retineat caiorem, ita ut tangi non 
poflsit^. 

40. Quo minor est corporis moles, eo citius per coipus 
calidum approximatum incaieflcit ; id quod demon- 
8trat omnem calorem apud noe esse corpori tangi- 
bili quodammodo adversum^^ 

41. Galidum, quatenus ad sensum et tactum humanum, 
res Taria est et respectiva : adeo ut aqua tepida, si 
manus frigore oocupetur, sentiatur etse caiida ; sin 
manus incaluerit, irigida. 

XIV. 

Quam inopes simus historise, quivis iacile advertet, 
cum in tabtdis superloribus, prseterquam quod loco his- 
torise probatse et instantiarum certarum nonnunquam 
traditiones et relationes inseramus, (semper tamen ad- 
jecta dubisB fidei et auctoritatis nota) saepenumero 
etiam hisce verbis, Fiat ejpperimentum^ vel Inquiratur 
ulterius^ uti cogamur^^ 

XV. 

Atque opus et oflScium harum trium tabularum 
Comparenttam instantiarum ad intellectum vocare con- 
suevimus. Facta autem comparentia^ in opere ponenda 
est ipsa inductio. Invenienda est enim, super compor- 
rentiam omnium et singulanim instantiarum, natura 
talis, quse cum natura data perpetuo adsit, absit ; atque 
crescat, et decrescat ; sitque (ut superius dictum est) 
limitatio naturse magis communis". Hoc si mens jam 



9 An thk of coone is acooimted 
for l»7 the greater deneitj of etones 
wid ntftnlii, 

1® Wrong again for the same rea- 
son. Solid bodies are the heet con- 
dnoton of Heat; and the longer 
tinie which bodiea of greater mau 
take in growing hot, ariaea entirely 



from the greater denaity ; i. e. firom 
the nnmber of paiticlee to he heated. 

i> The oooatant comctioa which 
Baoon'8 Tablea reqoire needa bnt 
little apology; and thejr who are 
hard vpon hhn might well reoollect 
thia Aphoriem. 

13 Cf. supr. 11.49 &c. Appendix B. 



LIB. II. 14—16. 



183 



ab initio fiicere tentet affinnatiye^, (quod sibi permissa 
seinper fiftoere solet) occnrrent phantasmata» et opina- 
bilia» et notionalia male tenninata, et axiomata quo- 
tidie emendanda ; nisi libeat (scholarum more) pugnare 
pro fBdsis^^ Ea tamen proculdubio erunt meliora aut 
praviora, pro iacultate et robore intellectus qui opera- 
tur. At omnino Deo (formarum inditori et opifici^^) 
aut fortasse angelis et intelligentiis competit, formas 
per affirmationem immediate nosse, atque ab initio 
contemplationis. Sed certe supra hominem est; cui 
tantum conceditur, procedere primo per negativas, et 
postremo looo desinere in qgirmativtu, post omnimodam 
exclusionem. 

XVI. 
Itaque natnrse fi&cienda est prorsus solutio et separa- 
tio; non per ignem certe, sed per mentem, tanquam 
ignem divinum. Est itaque inductionis verse opus pri- 
mum (quatenus ad inveniendas formas) refectio sive «<r- 
c/««t,a naturarum singalarum. qu« non inveniuntur in 
aliqua instantia, ubi natura data adest ; aut inveniuntur 
in aliqua instantia, ubi natura data abest ; aut inveni- 
untur in aliqua instantia crescere, cum natura data de- 
crescat ; aut decrescere, cum natura data crescat. Tum 
vero post refectionem et esclusivam debitis modis fac- 
tam, secundo loco (tanquam in fundo) manebit (abeun- 



1» Cf. mpr. 1. 46. 

^ tffoiy ^kanfnfkamtt^ — es an In* 
tflllectiial ezcrciw» not m in oearch 
■fter Trath. Bacon would only 
regard Mental training ae in con- 
nection with Trnth. " Scholarum 
mofe" may here mean placee of 
edncation, aa the " Schoole" of the 
Univerntiee. We retain retice of 
this prineiple of diapotation in the 
DiTimty ezocieea at Ozford. 

>< This looks qaite PlatoBic— 



it 



intel]igentiis>''the Schokstic name 
for hongs of higher order than man, 
who know instinctively, it may he; 
and not hy means of processes. 
The necessity for negatioe investi- 
gation is a sign of the feehleness of 
Man's Intellect. 

This also corresponds to some 
degree with the Aristotelian doctrine 
that the happiness of all above Man 
is contemplative. 
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tibiis m fumnm opinionibns Tolatilibus) forma aflinna- 
tiva, solida, et vera, et bene terminata. Atque hoc 
breve dictu est, sed per mult&s ambages ad hoc perve- 
nitur. Nos autem nihil fortasse de iis, quie ad hoc 
faciunt, prsetermittemus. 

XVII. 

Cavendum autem est, et monendum quasi perpetno» 
ne» cum tantse partes formis videantur a nobis tribni, 
trahantur ea, quse dicimus» ad formas eas, quibus ho- 
minum contemplationes et cogitationes hactenus assue- 
verunt. 

Primo enim, de formis copulatis^^ quse sunt (ut dizi- 
mus) naturarum simplicium conjugia ex cursu communi 
universi» ut leonis» aquilse, rosse» auri, et hujusmodi, im- 
prBBsentiarum non loquimur. Tempus enim erit de iis 
tractandi, cum ventum fuerit ad laientes processus^ et 
latentes schematismas, eorumque inventionem, prout re- 
periuntur in substantiis (quas vocant) seu naturis con- 
cretis. 

Rursus verOy non intelligantur ea, quie dicimus 
(etiam quatenus ad naturas simplices) de formis et 
ideis abstractis, aut in materia non determinatis, aut 
male determinatis^^. Nos enim quum de formis loqui- 
mur, nil aliud intelligimus, quam leges illas et deter- 



'^ Two naes of the Term Form 
an Rjected. (i) FomuB copmUitm, 
■iinply (itwoiild seem) combinations 
in an nnnatnral manner of indivi- 
dnala belonging to different claaaea. 
Claaaea keep to themselTea natu- 
nSLy : if thejr tranBgresa, the result 
ia a '* LuBUB Natune*' of aome kind. 
(9) Formm et Idem dbstractm, The 
Platonic cShj x^^P*""^ ^ Aristotle 
termed them. For all this Apho- 
liam, see Appendiz E. The "ut 
dizimus'* refers to 11. 5. 



>7 The Flatonic Forms. Bacon 
uaea similar language to thia in the 
De Augm. III. iv. *' Manifestum 
est, Flatonem, ▼imm aublimia inge» 
nii (quique velut ez rupe ezoelaa 
omnia drcumapidebat), in aua de 
Ideia doctrina, Formaa esse Temm 
acienti» ob^ectom ▼idiaae; utcun- 
que sententiK hujua ▼eriannue 
fructum amiaerit^ formaa penitna a 
materia abatractasy non in materia 
determinataa, cootemplando et pren- 
sando." 
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minationes actus puri, quse naturam aliquam simplicem 
ordinant et constituunt ; ut calorem, lumen» pondus, in 
omnimoda materia et subjecto susceptibili. Itaque 
eadem res est forma calidi, aut forma luminis, et lex 
calidi sive lex luminis; neque vero a rebus ipsis et 
parte operativa unquam nos abstrahimus, aut recedi- 
mus. Quare cum dicimus (exempli gratia) in inqui- 
sitione formse caloris, R^ice tenuitatem, aut Tenuitas 
non est ex forma calaris ; idem est ac si dicamus, 
Potest homo superinducere cahrem in corpus densum ; 
aut contra, Potest homo auferre atU arcere cahrem a 
corpore tenui. 

Quod si cuiquam videantur etiam formse nostrse ha- 
bere nonnihil abstracti» quod misceant et conjungant 
heterogenea» (videntur enim valde esse heterogenea 
calor coelestium, et ignis ; rubor fizus in rosa, aut simi- 
libuSy et apparens in iride, aut radiis opalii, aut ada- 
mantis ; mors ex summersione, ex crematione, ex 
punctura gladii, ex apoplexia, ex atrophia; et tamen 
conveniunt ista in natura calidi» ruboris, mortis) is se 
habere intellectum norit consuetudine et integralitate 
rerum et opinionibus captum et detentum. Certissi- 
mum enim est, ista, utcunque heterogenea et aliena» 
coire in formam, sive legem eam, quse ordinat calorem, 
aut ruborem, aut mortem; nec emancipari posse poten- 
tiam humanam, et liberari a naturse cursu communi, et 
expandi et exaltari ad efficientia nova, et modos ope- 
randi novos, nisi per revelationem et iuventionem hu- 
jusmodi formarum ; et tamen post istam unionem na- 
turse^^y quse est res maxime principalis, de natune divi- 
sionibus et venis, tam ordinariis» quam interioribus et 
verioribuSy suo loco postea dicetur. 

'^ I. e. the comiiion Fonn or prindple of Natore foond in Heterogene- 
ous Natures. Cf. supr. II. 3. 
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XVIII. 
Jam vero proponendom est ezemplum exdusianis 

sive refectianis naturarum ^^ quse per tabulas comparen^ 

tuB reperiuntur non esse ex forma calidi ; illud interim 

monendo, non solum sufficere singulas tabulas ad rgec* 

tionem alicujus natune» sed etiam unamquamque ex 

instantiis singularibus in illis contentis. Manifestum 

enim est ex iis, qu» dicta sunt, onmem instantiam con- 

tradictoriam destruere opinabile de forma. Sed nihilo- 

minus quandoque perspicuitatis causa, et ut usus 

tabularum darius demonstretur, e^dusivam duplicamus» 

aut repetimus. 

Exemplum e^pclusiva, sive rejectionis naturarum a 

forma calidi. 

1. Per radios solis» rejice naturam elementarem ^. 

2. Per iguem communem, et maxime per ignes sub* 
terraneos (qui remotissimi sunt, et plurimum inter- 
cluduntur a radiis coelestibus) rejice naturam coe* 
lestem. 

8. Per calefactionem omnigenum corporum (hoc est» 
mineralium, vegetabilium, partium exteriorum ani- 
malium, aquse» olei, aeris, et reliquorum) ex appro* 
ximatione sola ad ignem aut aliud corpus calidum; 
rejic^ omnem varietatem, sive subtiliorem texturam 
corporum. 

4. Per ferrum et metalla ignita, quse calefaciunt alia 
corpora, nec tamen omnino pondere aut substantia 
minuuntur; rejice inditionem sive mixturam sub- 
stantise alterius calidi. 

5. Per aquam ferrentem, atque aerem» atque etiam 



1* Cairying out the principle of under one of the four Elements. 
opevatkmlaiddownin 11. i6. It is niually tiuialated ''Terrea- 

^ Such a nature aa would come trial." 
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per metalla» et alia solida calefitcta, sed non usque 
ad ignitionem sive ruborem; rgice lucem et lu- 
men^^ 

6. Per radios lunss, et aliarum stellarum, (excepto 
Bole) refice etiam lucem et lumen. 

7. Per c(mparativam ferri igniti, et flammse spiritus 
vini, (ex quibus ferrum ignitum plus habet calidi 
et minns lucidi, flanmia autem spiritus vini plus 
lucidi et minus calidi) rejice etiam lucem et lumen. 

8. Per aurum et alia metalla ignita, quse densissimi 
sunt corporis secundum totum^; rejice tenuita- 
tem. 

9. Per aerem, qui invenitur ut plurimum frigidusy et 
tamen manet tenuis ; rejice etiam tenuitatem. 

10. Per ferrum ignitum, quod non intumescit mole», 
sed manet intra eandem dimensionem visibilem; 
r^ice motum localem, aut expansivum, secundum 
totum. 

11. Per dilatationem aeris in vitris calendariis etsimili- 
buSy qui movetur localiter et expansive manifesto, 
neque tamen colligit manifestum augmentum calo- 
ris; rejice etiam motum localem, aut expansivum 
secundum totum. 

12. Per fiicilem tepefactionem omnium corporum, abs- 
que aliqua destructione aut alteratione notabiK; 
ryice naturam destructivam, aut inditionem vio- 
lentam alicujus naturs novse. 

13. Per consensum et conformitatem operum similium, 
quae eduntur a calore et a frigore; ryice motum 
tam expansivum quam contractivum, secundum 
totum. 

3i UuB and hmun, "Iaub, id quod ^ Cf. supr. II. 12. Inst. 29. 

iwiiMe diffunditur, daritas, fiilgor; ^ Erroneous. Iron expands un- 

Lmnen, id quod splendorem diffun- der Heat. 
dit.*' Doderletny ii. 66. 
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14. Per acoensionem caloris ex attritione oorporum; 

refice naturam principalem. Naturam principalem 

Tocamus eam, quae positiva reperitur in natura, nec 

causatur a natura prsecedente. 
Sunt et alise naturse: neque enim tabulas conficimus 

perfectas, sed ezempla tantum. 
Omnes et singula natune prsedicbB non sunt ex forma 
calidi. Atque ab omnibus naturis prsedictis liberatur 
homo in operatione super calidum. 

XIX. 

Atque in esclusiva jacta sunt fundamenta inductionis 

verse, quse tamen non perficitur donec sistatur in aflSr- 

mativa. Neque vero ipsa exdusim ullo modo perfecta 

est, neque adeo esse potest sub initiis. Est enim esdu' 

siva (ut plane liquet) rejectio naturarum simplicium. 

Quod si non habeamus adbuc bonas et veras notiones 

naturarum simplicium, quomodo rectificari potest esdur 

siva f At nonnullse ex supradictis (veluti notio naturae 

elementaris, notio naturse ccelestis, notio tenuitatis) 

sunt notiones vagse, nec bene terminatse. Itaque nos, 

qui nec ignari sumus» nec obliti, quantum opus aggre- 

diamur» (viz. ut faciamus intellectum humanum rebns 

et naturse parem) nuUo modo acquiescimus in his, quae 

adhuc prsecepimus : sed et rem in ulterius provehimus, 

et fortiora auxilia in usum intellectus machinamur et 

ministramus; quse nunc subjungemus. £t certe in 

interpretatione natarce animus omnino taliter est prse- 

parandus et formandus, ut et sustineat se in gradib^^s 

debitis certitudinis, et tamen cogitet (prsesertim sub 

initiis) ea, quse adsunt» multum pendere ex iis, quse 

supersunt. 

XX. 

Attamen quia citius emergit^ veritas ex errore quam 

34 Not always. The progress in a wrong and a definite line ia more 
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ex confusione, utile putamuSy ut fiat permissio intellec- 
tui, post tres tabulas comparentia prim^B (quales posui- 
mus) fkctas et pensitatas, accingendi se et tentandi 
opus interpretationis natuns in affirmativa; tam ex 
instantiis tabularum, quam ex iis, quse alias occurrent. 
Quod genus tentamenti, permissionem intellectusy sive 
interpretationem inchoatam, sive vindemiationem pri- 
mam ^ appellare consuevimus. 

Vindemiatio prima deforma calidL 

Animadvertendum autem est, formam rei inesse (ut 
ex iis, quse dicta sunt, plane liquet) instantiis universis 
et singulis» in quibus res ipsa inest ; aliter enim forma 
non esset : itaque nuUa plane dari potest instantia con- 
tradictoria. Attamen longe magis conspicua invenitur 
forma et evidens in aliquibus instantiis, quam in aliis ; 
in iis videlicet, ubi minus cohibita est natura formse, et 
impedita, et redacta in ordinem, per naturas alias. Hu- 
jnsmodi autem instantias» elucescentias vel instantias 
ostensivas appellare consuevimus ^. Pergendum ita- 
que est ad vindemiationem ipsam primam de forma 
calidi. 

Per universas et singulas instantias, natura, cujus 
limitatio est calor» videtur esse motus. Hoc autem 



hanBfdl than no progiess afc all; 
and definite error is often mure 
tenaciona than indefinite. 

^ Thia phraae, "Vindemiatio j»rf- 
ma/' shews that Bacon does not 
think he has settled the auhject of 
Heat, or haa arrived at ita Form. 
All the other Auxilia (cf. infr. II. 
9i) are yet to he hrought to hear 
npon it. For after all, "Limited 
Motion*' is hy no means a Phyrical 
Form, if one rightly understands 
Bacon'8 meaning; hut at the heet 



a suhstitution only ''notionis mBr 
gis noflcihilis." Baoon'8 " Motus*' 
may poesihly he right, though the 
Instances hy which he reachea it 
are wrong. At present the judg- 
ment of the Authorities on Physical 
suhjects indinee to the contrary 
▼iew; vis. that Heat is a very suh- 
tle material suhstance, not a mere 
motion in other suhetancea. See 
infr. note 38. 
» a. infr. II. 34- 
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maxime ostenditur in flamma, qiue perpetuo moTetur ; 
et in liquoribus ferventibus aut buUientibufl, qui etiam 
perpetuo moventur. Atque ostenditur etiam in inci« 
tatione sive incremento caloria &cto per motum ; ut in 
follibus, et ventis : de quo vide InstanL 29« Tab. 8. 
Atque similiter in aliis modis motus, de quibus Yide 
Ifutunt. 28. et 81. Tab. 8. BursuB ostenditur in ex- 
tinctione ignis et caloris per omnem fortem compremo- 
nem, quse fnenat et cessare &cit motum : de qua vide 
Instant. 80. et 82. Tab. 8. Ostenditur etiam in hoc, 
quod omne corpus destruitur, aut saltem insigniter 
alteratur, ab omni igne et calore forti ac Tehementi. 
Unde liquido constat» fieri a calore tumultum et per- 
turbationem, et motum acrem» in partibus intemis cor- 
poris ; qui sensim Tergit^d dissolutionem. 

Intelligatnr hoc, quod diximus de motu, (nempe, ut 
sit instar generis ad calorem) non quod calor generet 
motum, aut qnod motus generet calorem, (licet et hsec 
in aliquibus vera sint) sed quod ipsissimus calor, siye 
guid ipsum ^ caloris sit motus, et nihil aliud : limitatns 
tamen per differentias, quas mox subjungemus, post- 
quam nonnullas cautiones adjecerimus ad evitandum 
a^uiTocum. 

Calidum ad sensum, res respectiva est, et in ordine 
ad hominem, non ad universum : et ponitur recte ut 
effectus caloris tantum in spiritum animalem ^ : qnin» 
etiam in se ipso res varia est, cnm idem corpus (prout 
sensus praedisponitur) inducat perceptionem tam calidi 
quam frigidi : ut patet per Instant. 41. Tab. 8. 

Neque vero communicatio caloris, sive natura ejus 



37 " Ifmmmm Cakir Bive qmd fp- if Baeon bdiBired tiiat ht had ntUj 

sum Caloris" — essential Heot, or rd mched the Form. 

rc ^v f 2ycu of Heat That which ^ For note on Sfhihm Ammalm. 

makes it what it is. Thia looks as aee infr. 11. 27. 
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iransitiYa, per quam corpus admotum corpori calido 
incaleedt, confundi debet cum fonna calidi ^. Aliud 
enim est cdidum» aliud calefactivum. Nam per mo- 
tum attritionis indncitur calor absque aliquo calido 
prfficedente, unde ezcluditur cale&ctivum a forma caF- 
lidi. Atque etiam ubi calidum efficitur per approxi- 
mationem calidi, hoc ipsum non fit ex forma calidi; 
sed omnino pendet a natura altiore et magis communi ; 
viz. ex natura assimilationis sive multiplicationis sui : 
de qua facienda est separatim inquisitio. 

At notio ignis plebeia est, et nihil valet : composita 
enim est ex concursu qui fit calidi et lucidi in aliquo 
corpore ; ut in flamma communi, et corporibus accensis 
usque ad ruborem. 

Remoto itaque omni sequivoco, veniendum jam tan- 
dem est ad d^erentias veras, quie limitant motum, et 
constituunt eum in formam calidi. 

Prima igitur differentia ea est» quod calor sit motus 
expansivus^» per quem corpus nititur ad dilatatio-* 
nem sui, et recipiendum se in majorem sphsram sive 
dimensionem, quam prius occupaverat. Hssc autem 
differenHa maxime ostenditur in flamma ; ubi fumus 
sive halitus pinguis manifesto dilatatur et aperit se 
in flammam. 

Ostenditur etiam in omni liquore fi^rvente, qui 



»Right. Cf. Henchel'8 Dis- 
couMy § 345. The oonmiuiiication 
of Heat, (which resulta from the 
Law of Heat» wherehy it always 
eDdeavoun to cauee an equilibrium 
of temperature) is eotirely distinct 
finom Heat itaelf. 

^ It would seem hard to recon- 
cile thifl with the loth Rqection in 



the IVth Table (cf. supr. II. 18. Inst. 
10); nor doea the distiiiction of 
** secundum totum" throw much 
light on it. See limitation 3. The 
fact however ia correct. The dik- 
tation of bodies bj Heat forms the 
Bulject of that eeparate bianch of 
Science which ia termed Pyrome- 
try. 
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manifesto intumescit» insurgit, et emittit bullas, at- 
que urget processum expandendi se, donec vertatur 
in corpus longe magis extensum et dilatatum, quam 
sit ipse liquor: viz. in vaporem, aut fumum, aut 
aerem. 

Ostenditur etiam in onmi ligno et combustibili ; 
ubi fit aliquando exsudatio, at semper evaporatio. 

Ostenditur etiam in coUiquatione metallorum; 
qme (cum sint corporis compactissimi) non fitcile 
intumescunt et se dilatant: sed tamen spiritus eo- 
rum, postquam iuerit in se dilatatus, et majorem 
adeo dilatationem concupierit, trudit plane et agit 
partes crassiores in liquidum. Quod si etiam calor 
fortius intendatur» solvit et vertit multum ex iis in 
volatile. 

Ostenditur etiam in ferro aut lapidibus : que lioet 
non liquefiant aut fundantur, tamen emolliuntur^^. 
Quod etiam fit in baculis ligni, quae calefacta paulu- 
lum in cineribus calidis fiunt flexibilia. 

Optime autem cemitur iste motus in aere, qui per 
exiguum calorem se dilatat continuo et manifesto, 
ut per Instant. 38. Tab. 3. 

Ostenditur etiam in natura contraria frigidi^. 
Frigus enim omne corpus contrabit et oogit in an- 
gustius; adeo ut per intensa fngora clavi excidant 
ex parietibus, sera dissiliant, vitrum etiam calefactum 



^' Baoon here Beems to oontem- 
plate the poseibDity of Iron, and 
aome kinds of Stone, not melting. 
** There is no aolid substance known, 
whichy by a aafficiently intenae 
Heat, may not be melted, and final- 
lydiasipatedinvapour.'* Henchel'a 
Diacoune, $ 357. 

^ C(dd is here regarded aa a se- 
parate and distinct Nature. It is 



not actually tme that " frigoa omne 
corpua contrahit." The contrary 
18 die caae with Ice. Tlie nmch 
popular way of apeaking of '*de- 
grees of Cold>" (arinng from their 
nae of R&iumur*a Thermometer» eo 
graduated that the frvenng point ia 
sero>) tenda to keep up thia ialae 
notion of absolute Cold. 
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et subito positam in frigido dissiliat et frangatur. 
Similiter aer per ievem infrigidationem recipit se in 
angastius : ut per InstanU 88. Tab. 8. Verum de his 
fusius dicetur in inquisitione de firigido. 

Neque mirum est, si calidum et frigidum edant 
complures actiones communes, (de quo vide InstanL 
82. Tab.%.) cum inveniantur duae ex sequentibus 
differentiiSy (de quibus mox dicemus) quse competunt 
utrique naturse ; licet in hac differentia (de qua nunc 
loquimur) actiones sint ex diametro oppositas : cali- 
dum enim dat motum expansiyum et dilatantem, 
fijgidum autem dat motum contractiyum et coeun- 
tem. 

Secunda differentia est modificatio prioris; haec vide- 
licet, quod calor sit motus expansivus» sive versus 
circumferentiam : hac lege tamen» ut una feratur 
corpus sursum ^. Dubium enim non est, quin sint 
motus complures mixti. Exempli gratia : sagitta aut 
spiculum simul et progrediendo rotat» et rotando 
progreditur. Similiter et motus caloris simul est et 
expansivuSy et latio in sursum^ 

Hsec vero differentia ostenditur in forcipe, aut 
bacillo ferreo immisso in ignem : quia si immittatur 
perpendiculariter, tenendo manum superius» cito 
manum adurit; sin ex latere aut inferius» omnino 
tardius. 

Conspicua etiam est in distillationibus per descen- 
sorium^ ; quibus utuntur homines ad flores delicati- 

^ Heat in itaelf has no upward partides do). 
tendency; for thongh heated parti- ^ i. e. foe is lighted ahove the 

dea riae, this is mevely a oonse- flowera, and so the Heat descende 

qnence of their expansion (i. e. of to them. The ordinary method of 

their occupying more space, rela- distillation ia to immerae the anb- 

tiyely to their density, than other ttance in a water or sand-bathy and 
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ores^ quorum odores facile eyaneeeaDt. Nam hoc 
reperit industria, ut coliocent ignem non subter, 8ed 
supra, ut adurat minus. Neque enim flamma tan- 
tum vergit sursum, sed etiam omne calidum. 

Fiat autem experimentum hujus rei in contraria 
natura irigidi : viz. utrum frigus non contrahat cor- 
pus descendendo deorsum; quemadmodum calidum 
dilatat corpus ascendendo sursum. Itaque adhibe- 
antur duo bacilla ferrea» toI duo tubi Yitrei, quoad 
csetera pares ; et calefiant nonnihii ; et ponatur 
spongia cum aqua frigida, vel nix, subter unam, et 
similiter super alteram. Ezistimamus enim, cele- 
riorem fore refrigerationem ad extremitates in eo 
bacillo ubi nix ponitur supra» quam in eo ubi nix 
ponitur subter : contra ac fit in calido. 

Tertia differentia ea est ; ut calor sit motus, non ex- 
pansivus uniformiter secuudum totum, sed expan- 
8ivu8 per particulas minores corporis ; et 8imul cohi- 
bitus, et repul8U8» et Teverberatus ; adeo ut induat 
motum alternativum^, et perpetuo trepidantem» et 
tentantem, et nitentem, et ex repercussione irrita- 
tum ; unde furor ille ignis et caloris ortum habet. 

I8ta vero differentia ostenditur maxime in flamma 
et liquoribu8 bullientibu8 : quse perpetuo toepidant, 
et in parvi8 portionibua tument, et rursus subsidant. 

Ostenditur etiam in iis corporibu8, quae sunt tam 
durse compagis» ut calefacta aut ignita non intume- 



light fire under it. The reafion for or colour» is posribly a oonrect one. 

this isythatbythieineims thegT«at- Bnt if (as eeema almoet cettain) 

eet poeeible regularity of tempera- Heat be regarded as material» the 

ture can be obtained. midoktory Theory muet be aban* 

^ Thia notion of transmisrion of doned. 
Wavee oi Heat, as of light, sound. 
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scant aut dilatentur mole; ut ferrum ignitum, in 
quo calor est acerrimus. 

Ostenditur etiam in hoc, quod per frij^dissimas 
tempestates focus ardeat acerrime. 

Ostenditur etiam in hoc, quod cum extenditur 
aer in yitro calendari absque impedimento aut re- 
pulsione, uniformiter scilicet et sequaliter ; non per- 
cipiatur calor. Etiam in Tentis conclusis, licet 
erumpant yi mazimay tamen non percipitur calor 
insignis; quia scilicet motus filt secundum totum, 
absque motu altemante in particulis. Atque ad hoc 
filat experimentum, utrum flanuna non urat acrius 
versus latera, quam in medio flammae. 

Ostenditur etiam in hoc, quod omnis ustio transi- 
gatur per minutos poros corporis, quod uritur ; adeo 
nt ustio subruat, et penetret, et fodicet, et stimulet ; 
perinde ac si essent infinitas cuspides acus. Itaque 
ex hoc illud etiam filt, quod omnes aquse fortes (si 
proportionatae sint ad corpus in quod agunt) edant 
opera ignis, ex natura sua corrodente et pungente. 

Atque ista differentia (de qua nunc dicimus) com- 
munis est cum natura frigidi ; in quo cohibetur 
motus contractivuSy per renitentiam expandendi; 
quemadmodum in calido cohibetur motus expan- 
siyus, per renitentiam contrahendi. 

Itaque sive partes corporis penetrent versus inte- 
rius, sive penetrent versus exterius, similis est ratio ; 
licet impar admodum sit fortitudo: quia non habe- 
mus hic apud nos in superficie terrse aliquid, quod 
sit impense frigidum ^. Vide Instant. 27. Tab. 1. 

M Cf. ixdn, II. 50. $ 3, on the con^s days» and led him to note the 

want of ezceesiye cold. The means want of cold as a deffidency both 

of obtaining cold (or, to speak more here and below in II. 50. It is stiU 

correoUy, of caunng evaporation of true that our power of produdng 

Heat) were ahnost unknown in Ba- Cold is far more limited than that 

O 2 
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Quarta differentia est modificatio prioris : haMS scilicet, 
quod motus ille stimulationis aut penetrationis de- 
beat 6886 nonnihi! rapidus et minime lentus ; atque 
fiat etiam per particulas, licet minutas ; tamen non 
ad extremam subtilitatem, sed quasi majusculas. 

Ostenditur haec differentia in comparatione ope- 
rum quae edit ignis, cum iis quse edit tempus sive 
«tas. ^tas enim sive tempus arefiEU^it» consumit^ 
subruit, et incinerat, non minus quam ignis: vel 
potius longe subtilius : sed quia motus ejusmodi est 
lentus admodum, et per particulas valde exiles» non 
percipitur calor. 

Ostenditur etiam in comparatione dissolutionum 
ferri et auri^. Aurum enim dissolvitur absque ca- 
lore excitato; ferrum autem cum vehementi exci- 
tatione caloris» licet simili fere intervallo quoad 
tempus. Quia scilicet in auro, ingressus aquae separ 
rationis est clemens et subtiliter insinuans, et cessio 
partium auri facilis : at in ferro, ingressus est asper, 
et cum conflictu» et partes ferri habent obstinatio- 
nem majorem. 

Ostenditur etiam aliquatenus in gangrsenis non- 
nullis et mortificationibus camium ; quse non exci- 
tant magnum calorem aut dolorem, ob subtilitatem 
putrefactionis. 

Atque haec sit prima vindemiatio sive interpretatio 
inchoata de forma calidi, facta per permissionem inteU 
lectus. 

Ex vindemiatione autem ista prima, forma sive defi- 

of producing Heat. The sudden ^ These piocesses (dissdlation of 

expansion of gases from a liquid Gold by Chemical agendee, and of 

Btate into vapour is the moet power- Iron by Ueat of Fire) are not to be 

ful source of cold known. Her- thus compared together. 
achel's Discourse, § 354. 
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nitio vera caloris (ejas, qui est in ordine ad universuni, 
non relativus tantummodo ad sensum) talis est, brevi 
verborum complexu. Cahr est motus ej^ansivuSf cohi- 
bitusj et nitens per partes minares, Modificatur autem 
expansio: ut eapandendo in ambitum^ nonnihil tamen 
inclinet versus superiora, Modificatur autem et nixus 
ille per partes ; tU non sit omnino segnis^ sed incitatus^ 
et cum impetu nonnuUo^. 

Quod vero ad oi>eratiyam attinet, eadem res est. 
Nam designatio est talisii Si in aliqm corpore natu^ 
rali poteris e^Fcitare motum ad se dilatandum^ aut ear- 
pandendum ; eumque motum ita reprimere et in se ver* 
tere, ut dilatatio iUa non procedat (Bqualiter^ sed partim 
obtineatf partim retrudatur ; proculdubio generabis cali^ 
dum : non habita ratione, sive corpus illud sit elemen- 
tare, (ut loquuntur) sive imbutum a coelestibus^ ; sive 
luminosum, sive opacum ; sive tenue» sive densum ; 
sive localiter expansum, sive intra claustra dimensionis 
primffi contentum ; sive vergens ad dissolutionem» sive 



^ Thus ends Bacon^s inuBtntion 
of his Method. Though we xdbj 
not lue it in modem Induction, 
ttill it qfuite deeenree Playfair*8 en- 
comium : *' Bacon'8 method of 
treating hia coUection of facta on 
the aubject of Heat is eztremely 
judidouB, and the whole diBquisi- 
tion highly intereeting." Encycl. 
Brit. DisBert. iii. p. 460. At first 
these 20 AphoriBms aeem to have 
been regarded as the most valuable 
part of the Novum Oiganum ; and 
were even printed without the reet 
of the work at Leyden in 1638. It 
isy of couTBe» valuable as a fuU ape* 
dmen of hia Method : by which he 
hoped " to level intellectB," and to 
pbtain a sort of mathematical cer- 
tainty in diacovery. And it is no 
little pruse to be able to add that 



tt 



his Hypotbena ia the very same 
aa one of thoee which for more than 
two centuiies haa divided the opin* 
iona of Philoaopbera. It ia atill a 
queation whether Heat ia reaUy 
nuUter, or any thing more than 
Motum,'^ The authoritiea now in- 
dine to the former opinion, since 
Dr. Black'8 discoveries of Latent 
Heat. 

^ This ia the scholastic diatino- 
tion between bodiee Terreatrial or 
Elementary and bodiee Celeetial. 
Aa flBur aa modem Aatronomy and 
Chemiatry enable ua to judge, there 
is no difference in material between 
the heavenly bodies and the earth j 
nor, from one'8 knowledge of their 
oonnection by means of gravity, 
would one expect any thing elae. 
Cf. aupra» II. 18. 
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manens in statu; siye animal, sive vegetabile, sive 
minerale ; sive aqua, sive olenm, sive aer ; aut aliqna 
alia substantia quaecunque susceptiva motns prsedicti. 
Calidum autem ad sensum res eadem est: sed cum 
analogia, qualis competit sensui. Nunc vero ad nlte- 
riora auxilia procedendum est. 

XXI. 

Post Tabulas comparentuB prinuB^ et rejectionem sive 

ej^clusivam^ nec non mndemiationem primam factam se- 
cundum eas ; pergendum est ad reliqua auxilia intel* 
lectus, circa irUerpretationem natuney et inductionem 
veram ac perfectam. In quibus proponendis, ubi opus 
erit tabulis, procedemus super calidum et frigidum^; 
ubi autem opus erit tantum exemplis paucioribus, pro- 
cedemus per alia omnia : ut nec confundatur inquisitio, 
et tamen doctrina versetur minus in angnsto. 

Dicemus itaque primo loco, de preerogativis instan- 
tiarum^^ : secundo, de adminiculis inductionis : tertio, 
de rectific(Uione inductionis : quarto, de variatione in- 
quisitionis pro natura subjecti : quinto, de prosrogativis 
naturarum quatenus ad inquisitionem, sive de eo quod 
inquirendum est prius et posterius : sexto, de terminis 
inquisitionisj sive de synopsi omnium naturarum in 
universo : septimo, de deductione ad prajnn^ sive de eo 



^ This sliews that Bacon did not 
conBider the Form of Heat to be yet 
discovered, unlesa the diacuseion in 
II. 1 1-30 be supposed to be a sample 
ci the resulta of the whole Method. 

41 Pr€Brogativ€B refers to the Ro- 
man eyBtem of voting by centuriea. 
That which voted first waa called 
the Prserogative Century; and it 
was usually fbund that by some 
prejudice or superstition it influ- 
enced the rest, which seldom voted 
otherwiae. Cf. Cic. pro Mur. zviii. 
By this name Bacon denoted ''cha- 



racteristic phenomena, selected frum 
the great maea of htita ezisting in 
nature. Phenomena ao eelected on 
account of some peculiarly fordble 
way in which they strike the reaaon, 
and impress us with a kind of senae 
of causationy or a particular aptitude 
for generaliaation, he considers, and 
jusdy, aa holding a kind of prero* 
gatiye dignity, and claimmg oor 
first and especial attention in phf» 
sical enquiries." Herschel'8 
course, § 190. 
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quod est in ordine ad hominem : octavo, de pamscevis 
ad inquisitionem : poBtremo autera, de scala ascensoria 
et descensorta (unomatum^^. 

XXII« 

Inter prterogativas instantiarum^ primo proponemus 
instantias solitarias. Ese autem sunt solitaritB^ quae ex- 
hibent naturam^, de qua fit inquisitio» in talibus sub- 
jectis» quae nil habent commuue cum aliis subjectis, 
praster illam ipsam naturam : aut rursus quse non ex- 
hibent naturam, de quo fit inquisitio, in talibus sub- 
jectis, quse sunt similia per omnia cum aliis subjectis, 
praeterquam in illa ipsa natura. Manifestum enim est, 
quod hujusmodi instantise tollant ambages, atque acce- 
lerent et roborent e^dusivam ; adeo ut paucse ex ilis 
sint instar multarum. 

Exempli gratia: si fiat inquisitio de natura coloris^y 



^ Of these nine '' Auzilia intel- 
lectoe/' one only has been perfectly 
acoonqiliehed. We have fiiigments 
of 8ome of the othera, but no more. 
When we consider that these nine 
Auxilia ara only the aubdiviaions of 
thia second part of the Instauratio 
Magna, we begin to discem the 
magnificent proportiona of Bacon'8 
design, and at the same time the 
amall portion of it which the great 
Architect completed. 

« The "Prerogaihet qf{ar among) 
/iMtofieef" are divided into three 
heada: 

(i) I — 15. Thoae which addreaa 
themselyea to the Undentanding. 

(3) 16— ao. Those which assiat 
the Senaee. 

(3) 31 — 37. Thoee which tend to 
pvactice. 

There ib not much anangement; 
and the whole attempt ia fieur too 
cmnbnms for genend uae. The 



titlest too, and the subdivisions, are 
often fanciful. Particular "Prero- 
gativea" are, however, practically 
speaking» continually being made 
use of. 

44 «QuaeezhibentlValiiram." Play- 
fair tranalatea this word by QfuiUty: 
perhaps it is better to retain the 
ambiguoua term which Baoon usea. 
Solitary instances are of two kinds : 
(i) where the same " nature" eziBts 
in two bodies which have no other 
point in common : (3) where things 
entirely alike in all other respects 
differ in some one point, as veins of 
black and white in the same mar- 
ble : or coloura in the same flower. 
These SoUtary Instaneei are much 
the same with Mill's two fintEzpe- 
rimental Methods, (i) that of Agree- 
ment, (3) that of Difference. Mi]l's 
Logic, III. viii. § i, 3. 

^ It was by these same instances 
of Colour that Sir I. Newton found 
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instantuB solitarug sunt prismata, gemm» crystallinfls, 
quse reddunt colores» non solum in 8e, sed exterias sa- 
pra parietem. Item rores, &c. Istie enim nil habent 
conmiune cum coloribus fixis in floribus, gemmis colo- 
ratis, metallis, lignis^ &c. prseter ipsum colorem. Unde 
focile colligitur, quod color nil aliud sit quam modifi- 
catio imaginis lucis immissse et receptse : in priore ge- 
nere, per gradus diversos incidentiae ; in posteriore, per 
texturas et schematismos varios corporis. Ist« autem 
in$tanti<B sunt solitari<B quatenus ad similitudinem. 

Rursus in eadem inquisitione, vense distinctse albi et 
nigri in marmoribus, et variegationes colorum in flori- 
bus ejusdem speciei, sunt instantue solitaricB. Album 
enim et nigrum marmoris, et maculae albi et purpurei 
in floribus carjophyili^, conveniunt fere in omnibus 
prseter ipsum colorem. Unde fiicile colligitur, colorem 
non multum rei habere cum naturis alicujus corporis 
intrinsecis, sed tantum situm esse in positura partium 
crassiori et quasi mechanica. Istse autem instanti^ 
sunt solitaria, quatenus ad discrepantiam. Utrunque 
autem genus, instantias sMtarias appellare consuevi- 
mus, nxitferinas^y sumpto vocabulo ab astronomis. 

XXIII. 

luter prserogativas instantiarum, ponemus secundo 

loco instantias migrantes^. Eae sunt» in quibus natura 



out the CompoatioD of Light. Cf. 
Hmchel^B Discotine» § iS and 275. 
Bacoii'8 account approaches the 
tnith, and shewa great shrewdneM. 

^ Caiycpkylbm^ «iy»vo^XXor, 
the CloTe-Gillyflower. 

^ FerintB, I have met with no- 
thing that throws light on this word. 
Can it refer to anch irregularitiea as 
the old astronomera obeenred, and 
could not reduce into agreement 
with their sjrftem l 



^^ Inatances in which one q[uality 
vanishes as another is inducedy or 
in which one quality decreaaea as 
another increasea. Water changing 
into Steam» or into Ice» would be a 
fairezample. Thia claas of Inatancea 
approachea very nearly to the in- 
▼eatigationofLatentProceas. Play- 
fair» Encycl. Brit (Di8B.iii. p.4<b) 
aaya of theae inatancesy *' Such an 
the Shells which we see so peifeot 
in figure and structure in lime- 
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inquisita migrat ad generationem, cnm prius non exis- 
teret; aut contra migrat ad corruptionemy cum prius 
existeret. Itaque in utraque antistrophe, instantise 
tales sunt semper geminse ; vel potius una instantia in 
motu, sive transitu, producta ad periodum adversam. 
At hujnsmodi instantise non solum accelerant et robo- 
rant esdusivam, sed etiam compellunt qffirmativamf 
sive formam ipsam, in angustum. Necesse est enim ut 
forma rei sit quippiam, quod per hujusmodi migratiO" 
nem indatur; aut contra per hujusmodi migrationem 
tollatur, et destruatur. Atque licet omnis exclusio pro- 
moveat affirmativam^ tamen hoc magis directe fit in 
subjecto eodem, quam in diversis. Forma autem (ut 
ex omnibus, quae dicta sunt, manifesto liquet) prodens 
se in uno, ducit ad omnia. Quo autem simplicior fu- 
erit migratiOf eo magis habenda est instantia in pretio. 
Prseterea instantuB migrantes magni sunt usus ad par- 
tem operativam ; quia cum proponant formam copula- 
tam cum efficiente aut privante, perspicue designant 
praxin in aliquibus ; unde facilis etiam est transitus ad 
proxima^^ Subest tamen in illis nonnihil periculi, 
quod indiget cautione ; hoc videlicet^ ne formam nimis 
retrahant ad efficientem, et intellectum perfundant, vel 
saltem perstringant, falsa opinione de forma, ex intuitu 
efficientis. Efficiens vero semper ponitur nil aliud esse, 
quam vehiculum, sive deferens formse. Verum huic 
rei, per eadimvam legitime factam, facile adhibetur 
remedium. 

atone» which gradiially lofle them- is expressed in the well-known 8en- 

lelvee m the finer Marhlee, till they tence, 'Natura non agit per sal- 

can no longer be distinguiihed." tum.'" 

See HerachersDiacourBe, § 198, 199. 4» Thia is quite true. For " Mi- 

** The travelling Inatances are caeea grating Instancee" are simply regia- 

in which we are enabled to trace ters of phenomena ariting firom the 

that general law which seems to application (natmrally or otherwise) 

pervade all Natur^-^^the law, as it of some agency to a substance, 

18 termed, of Continuity, and which Chemiitry is full of such casee. 
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Proponendum itaque est jam exemplum instantuB 
migraniis. Sit natura inquidta, candor, sive albedo; 
instantia migrans ad generationem est vitrum inte- 
grum, et yitrum pulverisatum. Similiter, aqua simptex, 
et aqua agitata iu spumam. Vitrum enim integrum, 
et aqua simplez, diaphana sunt, non alba: at vitrum 
pulverisatum, et aqua in spuma, alba, non diaphana^. 
Itaque quserendnm, quid acciderit ex ista migraiione 
vitro, aut aquae. Manifestum enim est, formam albe- 
dinis deferri et invehi per istam contusionem vitri, et 
agitationem aquae. Nihil autem reperitur accessisse, 
prseter comminutionem partium vitri et aquse, et aeris 
insertionem. Neque vero parum profectum est ad in- 
veniendam formam aJbedinis, quod corpora dno per se 
diaphana, sed secundum magis et minus, (aer scilicet 
et aqua, aut aer et vitrum) simul posita per minutas 
portiones, exhibeant albedinem, per reiractionem inas- 
qualem radiorum lucis. 

Verum hac in re proponendum est etiam exemplum 
periculi et cautionis, de quibus diximus. Nimirum 
facile hic occurret intellectui ab hujusmodi efficienti- 
bus depravato^ quod ad formam albedinis aer semper 
requiratur; aut quod albedo generetur tantum per 
corpora diaphana : quse omnino falsa sunt, et per mul- 
tas exclusiones convicta. Quin potius apparebit, (misso 
aere, et hujusmodi) corpora omnino ffiqualia (secundum 
portiones opticas) dare diaphanum; corpora vero in- 



M In their whole and tmdistarbed 
state glaBs and water allow the raya 
of light to pass through them and 
refract only a little; conaequently 
they give os no senaation of white- 
nesB : when the glaaa is pounded, it 
no longer allowa of refraction aa be- 
fore; and the raya of light being 
reflected in great quantitiea in their 



natural atate, convey to the eye the 
impreesion of whitenese. " In read* 
ing thia, and many other instancea 
in the Nov. Org." sayB Herachel» 
(Disc. § 198) ** one wonld ahnoat 
auppoae (had it been written) that 
ita author had taken them from 
Newton'8 Optica.** 
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seqnalia, per texturam simplicem, dare album ; corpora 
iuffiqualia secundum texturam compositam sed ordina- 
tam, dare reliquos colores, preeter nigrum; corpora 
yero insequalia per texturam compositam, sed omnino 
inordinatam et confhsam, dare nigrum. Itaque de 
instantia migrante ad generationem in natura inquisita 
albedinis, propositum est jam exemplum. Instantia 
autem migrans ad corruptionem in eadem natura albe* 
dinis, est spuma dissoluta» aut nix dissoluta : exuit enim 
albedinem, et induit diaphanum aqua, post quam fit 
integrale sine aere. 

Neque vero illud ullo modo prsetermittendum est, 
quod sub instantiis migrantHms comprehendi debeant 
non tantum illse quse migrant ad generationem et priva- 
tionem ; sed etiam illae quae migrant ad majorationem 
et minorationem ; cum illae etiam tendant ad invenien- 
dam formam, ut per definitionem formae superius fac- 
tam, et tabtdam gradtmm^ manifesto liquet. Itaque 
papyrus, quae sicca quum fuerit, alba est ; at madefacta 
(excluso aere, et recepta aqua) minus alba est, et magis 
vergit ad diaphanum ; similem habet rationem cum in- 
stantiis supradictis. 

XXIV. 

Inter prserogativas instantiarum, tertio loco ponemus 
instantias ostensivaSf de quibus in vindemiatione prima 
de calido mentionem fecimus ; quas etiam elucescentias, 
sive instantias liberatas, et preedominanteSf appellare 
consuevimus ^^. Ese sunt, quae ostendunt naturam in- 



*i Cf. Bupr. II. 20. Theae " Glar- 
ing Iiutances'' 8hew the Nature or 
Quality sought for in its highest 
power or degree, and freed from 
ordinary ohstnictions. See Her- 
8chel'6 Discourse, § 191, 193. 
These will always be those stiik- 



ing cases, which most often lead 
to valuable discoveries. One or 
two of these in skilful hands have 
often led to Truth when no ap- 
plication of the Baoonian Method 
has been thought of. Herschel 
(Discourse, § 365) adduces Magne- 
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quidtam nudam et substantiyam, atque etiam in ezal- 
tatione sua, aut summo gradu poteutise suae ; emanci- 
patam scilicet, et liberatam ab impedimentis, vel saltem 
per fortitudinem su» yirtutis dominantem super ipsa, 
eaque supprimentem et coercentem. Cum enim omne 
corpus suscipiat multas naturarum formas copulatas, et 
in concreto ; fit ut alia aliam retundat» deprinuit» fran- 
gat, et liget ; unde obscurantur formse singulse. Inve- 
niuntur autem subjecta nonnulla, in quibus natura 
inquisita prae aliis est in suo vigore, vel per absentiam 
impedimenti, vel per prsedominantiam virtutis. Hujus- 
modi autem instaniue sunt maxime ostensiva formae. 
Verum et in his ipsis instantiis adhibenda est cautio, et 
cohibendus impetus intellectus. Quicquid enim osten- 
tat formam, eamque trudit» ut videatur occurrere intel* 
lectui, pro suspecto habendum est, et recurrendnm ad 
esdusivam severam et diligentem. 

Exempli gratia; sit natura inquisita, calidum. /n- 
stantia ostensiva motus expansionis (quae, ut superius 
dictum est, portio est prsecipua formae calidi) est vitrum 
calendare aeris. Etenim flamma, licet manifesto exhi- 
beat expansionem; taraen propter momentaneam ex- 
tinctionem non ostendit progressum expansionis. Aqua 
autem fervens, propter facilem transitionem aquse in 
vaporem et aerem, non tam bene ostendit expansionem 
aquse in corpore suo. Rursus femim ignitum, et simi- 
lia, tantum abest ut progressum ostendant, ut oontra 
per retusionem et fractionem spiritns per partes com-- 
pactas et crassas, (quse domant et frssnant expansionem) 
ipsa expansio non sit omnino conspicua ad sensum^. 

ti8m 88 a " Glaring In8tanoe of desirous of keeping up a marked 

Polarity." distinction between ezpanaion, *' per 

^ Cf. 8upr. II. iS. In8t. lo, and particulas minores»'* and '* aecun- 

in the Differentia i™* of Motus for dum totum." 
Heat in II. 20. Bacon aeema very 
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At vitrum calendare clare ostendit expansionem in 
aere, et conspicuam, et progredientem, et durantem, 
neque transeuntem. 

Bursus, exempli gratia, sit natura inquisita, pondus. 
Instantia ostemiva ponderis est argentum Yivum^. 
Omnia enim superat pondere magno intervallo, prsster 
aurum; quod non multo gravius est. At prssstantior 
instantia est ad indicandam formam ponderis argentum 
vivum, quam aumm ; quia aurum solidum esty et con- 
sistens, quod genus referri videtur ad densum ; et ar- 
gentum vivum liquidum est» et turgens spiritu, at 
tamen multis partibus exuperat gravitate diamantem, 
et ea qu» putantur soHdissima. £x quo ostenditur, 
formam gravis, sive ponderosi, dominari simpliciter in 
copia materisBy et non in arcta compage ^. 

XXV. 

Inter prserogativas instantiarum ponemus quarto loco 
instantias clandestinas, quas etiam instantias crepusculi 
appeliare consuevimus ^. Ese sunt veluti oppositse 
instantiis ostensivis. Exhibent enim naturam inqui- 
sitam in infima virtute, et tanquam in incunabulis, et 
rudimentis suis; tentantem» et tanquam primo expe- 



^ThiB 18 not a good InstaDce; 
for gold, which is heavier than 
quicksilver, alao becomes fiuid by 
Uie applicadon of Heat ; and quick- 
si]yer is aolid at a certain tempera- 
tore. 

M « dominari in." This phrase 
Beems to refer to Bacon'8 name of 
Fr^tdomnttnte» Instantiie; "rules 



oyer. 
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^ These Cbmdestine Instances 
are the contrary of the laet. The 
** Nature'* sought for is in its weak- 
eet and moet imperfect state. The 
illustration— of the cohesion of fluide 



— ^is an ezceUent one; and leads 
Bacon to the correct result, vis. 
"liquidnm et oonaistena esse no- 
tiones tantum plebeias, &c." 

"Thia class of Instances is of 
great use^ bdng, in fiact, fre<][tiently 
no other than that of extreme coies, 
which, by placing our condusions» 
as it were, in violent drcumstances» 
try their temper, and bring thdr 
vigour into test." Herschers Dis- 
course, § 193. They will be chiefly 
applicabie, then, alter our condusion 
has been arrived at. 
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rientem, sed mib contraria natura latentem, et subac- 
tam. Snnt autem hujusmodi instantuB XDBgni omuino 
momenti, ad inveniendas foimas ; quia sicut astensiva 
ducunt facile ad differentias» ita clandesHn<e ducunt 
optime ad genera ; id est, ad naturas illas communes, 
quarum naturse inquisitse nihil aliud sunt quam limita- 
tiones. 

Exempli gratia ; sit natura inquisita, consistens, siye 
se determinans; cujus contrarium est liquidnm, sive 
fluens. ImtantiiB dandestina sunt illse, qu» exhibent 
gradum nonnuUum debilem et infirmum consistentis in 
fluido; veluti bulla aqus, quse est tanquam pellicula 
quffidam consistens, et determinata, facta ex corpore 
aquae. Similiter stillicidia, qus, si adfuerit aqua que 
succedat, producunt se in filum admodum tenue, ne 
discontinuetur aqua ; at si non detur talis copia aqu8e, 
qu8e succedere possit, cadit aqua in guttis rotundis, quse 
est figura, quce optime aquam sustinet contra discon- 
tinuationem ^. At in ipso temporis articulo, cum de- 
sinit filum aquae, et incipit descensus in guttis, resilit 
ipsa aqua sursura ad evitandam discontinuationem. 
Quin in metallis, quae quum funduntur 3unt liquida, 
sed magis tenacia, recipiunt se ssepe guttse liquefactse 
sursum, atque ita haerent. Simile quiddam est in 
instantia speculonim puerilium, quse solent facere pue- 
ruli in scirpis ex saliva, ubi cemitur etiam pellicula 
consistens aqua;. At multo melius se ostendit hoo 
ipsum in altero illo ludicro puerili; quando capiunt 
aquam, per saponem factam paulo tenaciorem, atque 
infiant eam per calamum cavum, atque inde formant 
aquam, tanquam in castellum bullarum ; quae per inter- 
positionem aeris inducit consistentiam, eo usque ut se 

M Compare the 5th kind of Motbn, infr. II. 48, " Motns (xmikma^ 
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projici nonnihil patiatnr absque discontinnatione. Op- 
time autem cemitur hoc in spuma et nive : quae talem 
induunt consistentiam, ut fere secari posdnt; cum 
tamen sint corpora formata ex aere et aqua» quse utra- 
que 8unt liquida. Quse omnia non obscure innuunt, 
liquidum et consistens esse notiones tantum plebeias, 
et ad sensum ; inesse autem revera omnibus corporibus 
fiigam et evitationem se discontinuandi ; eam in cor- 
poribus homogeneis (qualia sunt liquida) esse debilem 
et infirmam; in corporibus vero, quse sunt composita 
ez heterogeneis, magis esse vividam et fortem: pro- 
pterea quod admotio heterogenei constringit corpora; 
at subintratio homogenei solvit et relaxat. 

Similiter, exempli gratia; sit natura inquisita, at- 
tractio, sive coitio corporum. Instantia circa formam 
ejus ostensiva maxime insignis est, magnes. Contraria 
autem natura attrabenti est, non attrahens; licet in 
substantia simili. Veluti ferrum, quod non attrahit 
ferrum, quemadmodum nec plumbum plumbum, nec 
lignum lignum, nec aquam aqua. Imtantia autem 
dandestina est magnes ferro armatus, vel potius ferrum 
in magnete armato. Nam ita fert natura, ut magnes 
armatus in distantia aliqua non trahat ferrum fortius, 
quam magnes non armatus. Verum si admoveatur 
ferrum» ita ut tangat ferrum in magnete armato, tunc 
magnes armatus longe majus pondus ferri sustinet» 
quam magues simplex et inermis; propter similitudi- 
nem substantife ferri versus ferrum ; qu» opeiatio erat 
omniuo dandestina, et latens in ferro, antequam mag- 
nes accessisset. Itaque manifestum est, formam coitio- 
nis esse quippiam, quod in magnete sit vividum et 
robustum, in ferro debile et latens. Itidem, notatum 
est sagittas parvas ligneas absque cuspide ferrea, emis- 
sas ex sclopetis grandibus, altius penetrare in materiam 
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ligneam, (pata latera naviain, aat similia) qaam ea»- 
dem sagittas ferro acuminatas, propter similitadinem 
substantise ligni ad lignam, licet hoc ante in ligno 
lataerit. Itidem, licet aer aerem, aut aqua aquam 
manifesto non trahat in corporibus integris; tamen 
bulla approximata bullae, facilius dissolvit bullam» quam 
si bulla illa altera abesset» ob appetitum coitionis aqn« 
cum aqua, et aeris cum aere. Atque hujusmodi instan' 
tue dandestiTUB (quse sunt usus nobilissimi, ut dictum 
est) in portionibus corporum parvis et subtilibus ma- 
zime se dant conspiciendas : quia massse rerum mi^ores 
sequuntur formas magis catholicas et generales ; ut suo 
loco dicetur*^ 

XXVI. 
Inter prserogativas instantiarum ponemus quinto loco 
instantias constitutivas, quas etiam manipulares appei- 
lare consuevimus ^. Ese sunt, qu» constituunt unam 
speciem naturse inquisitse tanquam formam minorem. 
Cum enim forms legitimse (quse sunt semper converti- 
biles cum naturis inquisitis) lateant in profiindo, nec 
facile inveniantur; postulat res et infirmitas humani 
intellectus, ut formae particulares, quse sunt congrega- 
tiv» maniptdarum quorundam instantiarum (neutiquam 



*7 It 18 difficult to aay what Ba- 
con'8 meaxiiiig ia in this paaaage. 

M " Collective Instancea^ in Ba- 
con'8 classification} are no other 
than general &ct8» or laws of some 
degree of generality» and are them- 
eelyea the reanlta of Induction." 
HerBchel*8 Diac. § 194. Bacon 
aeema to think it right to apologise; 
and says that they constitute "tan- 
quam formam minorem." Howany 
Nature in his ayatem can have leaaer 
and larger Forma aeems hard to be 
understood. Apart from his desire 



for "VorxDB,** these Inatancea ara 
moat Taluable. It ia, however» 
atrange that though Kepler^a Lawa 
had been published, he makes no 
reference to them. Thej were ex* 
actly what he meant by CoUectiva 
Instancea ; and afterwarda aided 
Newton in hia discovery of the 
more general "Law" of Grayita- 
tion. But Bacon never iUustratea 
from Mathematics» and ytrj Tardy 
from the disooveriea of his cotempo* 
rariea. 
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vero omnium) iu Dotionem aliquam communem, non 
negligantur, verum diligentius notentiur. Quicquid 
enim unit naturam, licet modis imperfectis, ad inven- 
tionem formarum viam stemit. Itaque instantise, quse 
ad hoc utiles sunt, non sunt contemnendse potestatis, 
sed habent nonnuUam prserogativam. 

Verum in his diligens est adhibenda cautio, ne intel- 
lectus humanus, postquam complures ez istis formis 
particularibus adinvenerit» atque inde partitiones sive 
divisiones naturs inquisitce confecerit ; in illis omnino 
acquiescat, atque ad inventionem legitimam form» 
magnse se non accingat; sed prsesupponat, naturam 
velut a radicibus esse multiplicem et divisam, atque 
ulteriorem naturse unionem, tanquam rem supervacuae 
subtilitatis, et vergentem ad merum abstractum, fasti- 
diat et rejiciat. 

Exempli gratia ; sit natura inquisita, memoria ^, sive 
excitans et adjuvans memoriam. InstantitB consHtutiv€P 
sunt; (l)ordo, sive distributio, quse manifesto juvat 
memoriam. Item loci in memoria artificiali; qui aut 
possunt esse loci secundum proprinm sensnm, veluti 
janua, angulus, fenestra, et similia; aut possunt esse 
personae ftmiliares et notse; aut possunt esse quid- 
vis ad placitum, (modo in ordine certo ponantur) 
veluti animaliay herbse; etiam verba, literse, charac- 
teres» personse historicae, et caetera ; licet nonnuUa ex 
his magis apta sint et commoda, alia minus. Hujus- 
modi autem loci memoriam insigniter juvant, eamque 
longe supra vires naturales exaltant. Item carmina 
facilius haerent, et discuntur memoriter, quam prosa. 

M This u ft vague and oiisatiB- sics. For his views on Memoiy see 

factory ezample. Ita chief yaliie ia, De Augm. Scient. V ., where ha 

that it shewB how widely Bacon waa places it third among the Arts Lo« 

dispoeed to apply his sjrstem ; so aa gica] or InteUectual. See also Adv. 

to make hia Method uaeful in Psy- of Leaming, p. igB, where it is di- 

chology, or Morals, as well as in Phy- vided into Prenotion and Emblem. 

P 
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Atque ex i8to manipulo trium iiistantiaruiii, videlicet 
ordiuis, locorum urtificialis memori^e, et yeisuumy oou- 
fltituitur species una auxilii ad memoriam. Species 
autem illa, absdssio infiniU recte Tooari posBit. Cum 
enim quis aliquid reminisci aut reTocare in memoriam 
nititur ; si nullam prsenotionem habeat aut peroeptio- 
nem ejus quod querit, qusrit certe et molitur, et faac 
illac discurrit, tanquam in infinito. Qood ai certam 
aliquam prasnotionem habeat^ statim abscinditur infi- 
nitum, et fit diseursua memorifle magis in vicino. Iq 
tribus autem illis iuBtantiis, quse superias dictse sunt, 
prenotio persjMCua est et certa. In prima yidelicet 
debet esse aliquid, quod coBgniat eum ordine: in 
seeunda debet esse imago» quie relatiooem aliquam 
habeat, sive conyeniratiam ad iila loca certa : in tertia 
debent esse verba, quse cadant in versum. Atque ita 
abscinditur infinitum. (3) Aliss autem instantise da- 
bunt hanc alteram speciem ; ut quiequid deducat int^ 
lectuale ad fwiendum sensum (qu» ratio etiam proci* 
pue viget in artifieiali memoria) juvet memoriam. 
(8) Aliae instantie dabunt hanc alteram ^eciem; ut 
qu« &ciunt impressionm in aflfectu forta, incutientia 
scilicet metum, admirationem, pudorem, delectationem» 
juvent memoriam. (4) Aiise instauti» dabunt hanc 
altemm speciem, ut quae maxime imprimuntur a mente 
pura, et minus praeoccupata ante vel post ; veluti quae 
discuntur in pueritia» aut quse commeotamur aate soia- 
num, etiam primse quaeque rerum viees ; magis haereaafc 
in memoria. (5) Ali« instantiee dabunt banc alteram 
specaem, ut multitudo circumstantiarum, sive ansarum, 
juvet roemoriam ; veiuti scriptio per partes non conti- 
nuatas ; lectio, sive recitatio voce alta. (6) Alise deni- 
que instantiae dabont haac alteram speciem» ut quse 
exspectantur, et attentionem excitant, melius faaereant, 
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qvaan quae prseterYolant. Itaque ai scriptum aliquod 
YicieB perlegeris, non tam fiicile iUud memoriter disces, 
•qnam ti illud legas decies, tentando interim illud red- 
tare, et ubi defidt memoria, inspiciendo librum. Ita 
ut dnt Teiuti sex fcamdd minoies eorum, quae juTant 
memoriam ; videlicet» abscissio infiniti ; deductio intel- 
lectualis ad sensibile; impressio in affi^ctu forti; im- 
pressio in mente ^ra ; multitudo ansarum ; prse- 
exspectatio. 

Similiter, ezempli gratia; sit natum inquisita, gus- 
tus, sive gustatio. Instaniue, qus sequuntur» sunt can" 
stitutivtB : videliceti quod qui non olfiaciunt, sed sensu 
eo a natura destituti sunt, ntm percipiant» aut gustu 
distinguant cibum raocidum, aut putridum; neque 
similiter alliatum, aut rosatum, aut faujusmodi. Rur« 
sus, illi, qui per accidens nares habent per descensum 
rheumatis obstructas, non discemunt aut percipiunt 
aliquid putridum, aut rancidum, aut aqua rosacea in- 
spersum. Rursus, qui afficiuntur hujusmodi rheumate, 
si in ipso momentOy cum aliquid fcetidum aut odora- 
tum habent in ore, sive palato, emungant fortiter ; in 
ipso instanti manifestam perceptionem habent rancidi 
Tel odorati. Quse instantise dabunt et constituent hanc 
speciem, vel partem potius gustus ; ut sensus gustatio- 
nis ex parte nihil aliud sit, quam ol&ctus interior, 
transiens et descendens a narium meatibus superioribus 
in os et palatum. At contra, salsum^ et dulce» et acre, 
et acidum» et austerum, et amarum, et similia; haec 
(inquam) omnia seque sentiunt illi, in quibus olfactus 
deest, aut obturatur» ac quisquam alius: ut msuiifes- 
tum sit, sensum gustus esse compositum quiddam ex 
olfactu interiori, et tactu quodam exquisito^; de quo 
nunc non est dicendi locus. 

M AU SeiiBations m redodble to that of Touch. 

P 2 
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Similiter, exempli gratia ; sit natura inqiiisita, com- 
muiiicatio qnalitatisy absque commistione substantiss. 
Instantia lucis dabit vel constituet unam speciem com- 
municationis ; calor vero et magnes, alteram. Com- 
municatio enim lucis est tanquam momentanea, et 
statim perit, amota luce originali^^ At calidum, et 
Tirtus magnetica, postquam transmissa fherint^ yel 
potius excitata in alio corpore, hserent et manent ad 
tempus non parvum, amoto primo movente. 

Denique magna est omnino praerogativa instantia^ 
rum canstitutivarum ; ut quae plurimum faciant et ad 
definitiones, (prsesertim particulares) et ad divisiones, 
sive partitiones naturarum; de quo non male dixit 
Plato®, Quod habendus sit tanquam pro Deo, qui d^- 
nire et dividere bene sciat. 

XXVII. 

Inter prserogativas instantiarum ponemus sexto loco 
instantias conformes^ sive proportionatas ; quas etiam 
parallelas, sive similitudines physicaSi appellare consue- 
vimus^. Ese vero sunt, qu» ostendunt similitudines 
et conjugationes rerum» non in formis minoribus (quod 
faciunt instantite constitutivrg) sed plane in concreto. 
Itaque sunt tanquam primi et infimi gradus ad unio- 



^^ Rays of light do not remain 
in the air, while rays of Heat are 
detained hy it. Cf. II. 13. Inst. 

35* 
^ Plato, Phsednu, 266 a. Tov- 

rmp d^ tytay^ avr6g n tptunijs rwf 

huupia-tw, ttai avpayay^p, Ip* o[6s 

rt £ Xryfty rr Koi <f>p0P€af' iap n 

Ttva SXXop iyffamprm dvpar^p th h 

Kal M iroXX^ wtifnfK6ra 6pap, rovrap 

di^Ko» ■ KarSn-iadt fur ixpiop 

^&OTf &€olo. 

^ Prerogativee 6-10 are prepa- 

rative (cf. infr. II. 33.), and are 



to go firat into the inqniry into Na- 
tnre, and to lead towarda Practice. 

" Conformable Inatancea" are 
facts which resemble one another 
in 8ome points tn concrete$, not in 
their more general Laws. Harvey*8 
discovery of the circulation of Uie 
hlood from the valves in Hydranlic 
engines and in the veina would be a 
caae in point.' It waa the analogy 
between the Human Eye and ti^e 
Telescope that led to the fbrmation 
of Achromatic lenaes. Cf. Adv. of 
Leaming, p. 130. 
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nem naturae. Neque constituunt aliquod axioma sta- 
tim ab initio ; sed indicant et observant tantum quen- 
dam conseuBum corporum. Attamen licet non muitum 
promoToant ad inveniendas fonnas ; nihilominus magna 
cum utilitate revelant partium universi fabricam, et in 
membris ejus exercent veluti anatomiam quandam ; at- 
que proinde veluti manu ducunt interdum ad axiomata 
sublimia et nobilia ; prsesertim illa» quse ad mundi con- 
figurationem pertinent^ potius quam ad naturas et for- 
mas simplices. 

Exempli gratia ; instantise conformes sunt, quse 
sequuntur; speculum, et oculus; et similiter fabrica 
auris, et loca reddentia echo. Ex qua conformitate, 
prseter ipsam observationem similitudinis, quse ad multa 
utilis est, proclive est insuper coUigere et formare illud 
axioma ; videlicet, organa sensuum et corpora, quse pa- 
riunt reflexiones ad seusus, esse similis naturse. Rursus 
ex hoc ipso admonitus intellectus, non aegre insurgit 
ad axioma quoddam altius et nobilius. Hoc nimirum ; 
nihil interesse inter consensus sive sympathias corpo- 
rum sensu prseditorum, et inanimatorum sine sensu; 
nisi quod in illis accedat spiritus animalis^ ad corpus 
rite dispositum; in his autem absit. Adeo ut quot 
sint consensus in corporibus inanimatis, tot possint esse 
sensus in animalibus, si essent perforationes in corpore 
animato, ad discursum spiritus animalis in membrum 
rite dispositum, tanquam in organum idoneum. £t 
rursus, quot sint sensus in animalibus, tot sint procul- 
dubio motus in corpore inanimato, ubi spiritus animalis 
abfiierit ; licet necesse sit multo plures esse motus 

^ Bacon diflcusses '' Animal Spi- have been correct. Riie aeema pro- 

rita" at length infr. II. 40. I bable, eapeciaUy aa the phraae oc* 

bave Tentored to read " riie diapo* curs just below under aimilar cir- 

situm" for the old rea^ng "Ua cumatances. 
diapositum/' which could acarcely 
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in corporibus inaaimatifl, quflHi sensns in uiimitiiH^ 
propter paucitatem oiganorum fleosnflw Atque hujiia 
rei oetendit se exeoq^lum valde maniSBStnm in dolori* 
bus. Etenim quum sint plura genera doloria in ani- 
malibus, et tanquam varii ilUus charactereii^ (Tehiti 
alius est dolor ustionis» alius frigoria intenri, aliua 
puncturce, aliua compresBionis, aliua exteDaionis, et 
similium) certissimum est omnia iUa, quoad motum, 
inesse corporibus inanimatis; veluti ligno, aut lapidi^ 
cum uritur, aut per gelu constringitur, aot pungitur, 
aut scinditur, aut flectitur» aut tunditur ; et sic de 
aliis; licet non subintrent sensus, proptw absentiam 
spiritus animalis. 

Item instantuB cmformes^ (quod mirum fortaaee 
dictu) sunt radices et rami plantarum. Omne eiiim 
vegetabile intumescit» et extrudit partes in circunfe- 
rentiam, tam sursum quam deorsum. Neque alia eafc 
differentia radicum et ramorum, quam quod radix in- 
cludatur in terra, et rami exponantur aeri et aoli. Si 
quis enim accipiat ramum tenerum et yegetum arboris^ 
atque illum reflectat in aliquam terr» particulam, lioet 
non cohaereat ipsi solo, gignit statim non ramumy sed 
radicem. Atque vice versa» si term ponatur superios» 
atque ita obstruatur lapide, aut aliqua dura substantia, 
ut planta cohibeatur, nec possit frondesowe sursum» 
edet ramos in aerem deorsum. 

Item instantits confarmeM sunt, gummi arborum, efe 
plerseque gemm8& ruiHum. Utraque enim nil aliud 
sunt, quam exsudationes et percolationes sucoorum^ : 
in primo genere scilicet» sucoorum ex arboribus ; in se- 
cundo, ex saxis ; unde gignitur claritudo et splendor in 

^ Many of these flminplet are onipii of geint : wfaieh ira ooo* 
verjr fandfol and ueeleea. ne^ed with Cryatalliaatioa. 

« Thia will scarcely do for the 
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utrisque» per percolationem nimiraiD teniiem et acca«- 
ratam. Nam inde fit etiam, quod pili animalium non 
fiiiit tam pulcbri, et tam TiTidi coloris, quam aTium 
plum» complnres; quia sneci non tam delicate perco- 
lantur per cutem, quam per calamum. 

Item instantUB cm/ormes sunt, scrotum in animali** 
bu8 masculiB ; et matrix in foemellis. Adeo ut nobilis 
iUa &brica, pw quam sexus diflferant, (quatenus ad ani- 
malia terrestria) nil aliud Tideatur esse, quam secun* 
dum exterins et interius ; Ti scilicet majore caloris ge- 
nitalia in sexu masculo protradente in exterius, ubi in 
fcemellis nimis debilis est calor, quam ut boc facere 
possit ; unde accidit^ quod contineantur interios. 

Item inafantia conformes sunt, pinn» piseium, et 
pedes quadrapedum, aut pedes et alae Tolucram, quibus 
addidit Aristoteles quatuor Tolumina in motu serpen- 
tum^. Adeo ut in fikbrica uniTersi, motus TiTentium 
pleranque Tideatur expediri per quaterniones artuum, 
siTe flexionum. 

Item dentes in animalibus terrestribus, et rostra in 
aTibus, sunt inrtantiof conformes ; unde manifestum est, 
in omnibus animalibns perfectis fluere duram quandam 
subf>tantiam versus os. 

Item non absurda est simiKtudo et conformitas illa, 
ut bomo sit tanquam planta iuTersa. Nam radix ner- 
Toram et facultatum animalium est caput ; partes au- 
tem seminales sunt infimae» non computatis extremitati- 
bus tibiaram et brachioram. At in planta, radix (quse 
instar capitis est) regulariter infimo loco collocatur; 
semina autem supremo. 

Denique illud omnino prsecipiendum est, et saepius 

^ Aristoile^s addition is erroneoiu ; and Baoon's geneFalizations, both 
here and bdow, are haaty. 
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monendum ; ut diligentia hominum in inquisitione et 
congerie naturalis historiae deinoeps mutetur plane, et 
yertatur in coutrarium ejus» quod nunc in usu est. 
Magna enim hucusque atque adeo curiosa fiiit homi- 
num industria, in notanda rerum varietate, atque expli- 
candis accuratis animalium, herbarum» et fossilium dif- 
ferentiis; quarum plerseque magis sunt lusus naturae, 
quam serise alicujus utilitatis versus scientias. Faciunt 
certe hujusmodi res ad delectationem, atque etiam 
quandoque ad praxin ; verum ad introspiciendam natu- 
ram parum, aut nihil. Itaque convertenda plane est 
opera ad inquirendas et notandas rerum similitudines 
et analoga, tam in integralibus, quam partibus: ilte 
enim sunt, quae naturam uniunt, et constituere scien- 
tias incipiunt^. 

Verum in his omnino est adhibenda cautio gravis et 
severa; ut accipiantur pro instantiis confarmibus et 
proporiionatis illse, quse denotant similitudines (ut ab 
initio diximus) physicas ; id est, reales et substantiales, 
et immersas in natura ; non fortuitas et ad speciem ; 
multo minus superstitiosas aut curiosas, quales natu- 
ralis magiae scriptores (homines levissimi, et in rebus 
tam seriis, quales nunc agimus, vix nominandi) ubique 
ostentant; magna cum vanitate et desipientia inanes 
simiiitudines et sympathias rerum describentes, atque 
etiam quandoque affingentes. 

Verum his missis, etiam in ipsa configuratione mundi 
in majoribus non sunt negligendse instantuB cmformes: 
veluti Africa, et regio Peruviana, cum continente se 
porrigente usque ad fretum Magelianicum. Utraque 

^ This waniiiig of Bacon's doeB more is to be learnt in Physics firom 

not quite agree with hia warning in noticing di ffe rence a tban reaem- 

I. 55. Uis own love of analogieo blances. 
wonld lead him to this : but surely . 
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enim regio habet similes isthmos, et simiiia promonto- 
lia, quod non temere accidit. 

Item noi^us et Tetus orbis ; in eo quod utrique orbes 
yersus septentriones lati sunt, et exporrecti ; versus 
austrum autem angusti et acuminati®. 

Item instantitB conformes nobilissimse sunt» frigora 
intensa in media (quam Tocant) aeris regione ; et ignes 
acerrimi, qui ssspe reperiuntur erumpentes ex locis 
subterraneis: quse duse res sunt ultimitates et extrema; 
naturse scilicet frigidi» versus ambitum cceli, et naturse 
calidi yersus yiscera terrse ; per antiperistasin, sive re- 
jectionem naturse contrarise^. 

Postremo autem in axiomatibus scieutiarum^^ notatu 
digna est conformitas instantiarum. Veluti tropus rhe- 
toricse, qui dicitur prtBter eay>ectatum^f conformis est 
tropo musicse, qui yocatur dedinaMo cadefUue'^, Simi- 
liter, postulatum mathematicum, ut qu(B eidem tertio 



^ This shape of all the coiintries, 
▼iz. the tendmgto a point towards the 
Sonth, aa in Japan, Sonth America, 
India, Africat is a phyaical fact 
which has been often noticed. 

^^ Hiese two are only Analoga in 
80 far aa their opposition increaseB 
or decreasea regularly; degrees of 
Heat increasing aa we penetrate — of 
Cold aa we ascend. ¥at Antiperi' 
wiasis, aee supr. 11. la. Inst. 24, 

71 Siich, e. g. aa in the case of the 
Intensity of light Yaqring ezactly 
aa the Intensity of Gravity does. 

^ '«Prseter ezpectatum/* irap' 
AirfHHrdoiajT6v — anythingwhich hap- 
pens in a startling way contrary to 
what one was ezpecting. 

78 " DecUnatio Cadentise." Ez- 
plained in the Adv. of Leaming, p. 
130. " Is not the Trope of Music» 
to aooid or sUde from the elose or 
eadence, common with the Trope of 
Rhetoric of deeeivmg eaipeetatum F'* 



— ^i. e. when you are ezpecting your 
player to end, he suddenly makes a 
fresh and unezpected start: see also 
Sylv. Sylv. 113. "At first I thought 
it meant a * Cadensa d' Inganno/ 
or ' false cadenoe;' hut I have now 
satisfied mjrself that such a thing 
was unknown in Bacon's time. I 
am rather indined to think it refers 
to a species of false dose, snch as 
we find in t}ie last bar but two of 
Tallis^s Nunc Dimittis in D, where 

the Harmony proceeds to ^ and ^ ^ 

on A for a Bass, as though it were 
about to close immediatdy on the 
chord of D ; when suddenly the 
Tenor strikes a Ct^, which neoes- 
sitates a modulation into the chord 
of G, thus leading to a ' Plagal 
Qose."' This is an ezplanation 
kindly forwarded me by Sir F. A. 
Grore Ousdey, Bart. M.A. and Prof. 
Mus. in the University of Ozford. 
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aqmiia smU, etiam inter se sint aqua^ eonfonne est 
cum iBbrica syllogismi in logica, qni unit ea, qn» eon« 
Yoniunt in medio. Denique mnltnm utiliB eat in qnam- 
pliirimis sagfteitas quaedam in conquiiendis et indagane 
dis conformitatibus, et similitudinibiifl phyneia^^ 

XXVIII. 
Inter praroyiHvas instanHarum ponemus septimo 
loco imtantias monodicas ; quas etiam irregulaires^ sive 
Keteroditas (sumpto vocabulo a gmmmatieis) appeHare 
consnevimus^. Ese sunty quse ostenduut corpora in 
concreto ; quse yidentur esse extravagantia» et quasi 
abrupta in natura, et minime convenire cum aliis rebus 
ejusdem generis. Etenim instanHtB conformes sunt si- 
miles alterius : at instantiiB monodictB sunt sui similes* 
Usus vero instantianm monodiearum est talis» qualis 
est instantiarum dandestinarum : viz. ad evebendam et 
uniendam naturam ad iuvenienda genera, sive commu- 
nes naturas, limitandas postea per diflferentias veras. 
Neque enim desistendum ab inquisitione» donec pro- 
prietates et qualitates» quae inveniuntur in bujusmodi 
rebna» q\m possunt censeri pro miracolis natur8&, reda-> 
cantur et comprebendantur sub aliqua forma sive lege 



^^ Some wBnnag agunak tbe 
Spirit oC Systooi" is needed in 
tfais Aphoriaai. The analogiee are 
veiyfimciful, and oAen erroneona; 
and it aeems throughont to be 
niuch at ▼ariance with the general 
qmk of hia Method. Thiaktftaec- 
tion eontaina a hinl of the cvrroxto» 
" aagadtaa qiUBdani/' lequired in 
thoae who atudy Phyaical Lawa. 
It ia not ao miich aa Coleridge^a 
«Mental InitiatiTB," bui only a 
kand of ahiewdneaa in aeeing oon- 
nectiona between hiatancea; a aoK 
of npid efiptvnt iSXiy^Miff, aa 
atotle wonkl have eipveaaed it. 
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7» Thi 

Ina tancai ara yery Tafaiahle, aa gtr- 
ing aomething 'out of oourae' and 
nncomiiKNiy within vefy narrow li* 
mita. Satam^a Binga would he a 
far hetter ezample than the Son 
and Moon; and the Letler S ia 
acarceljr deaerviqg of a place hara. 
See Elerachel^a D i a c o mae , ( 3/S4» 

Inatanoea 7» 8» & 9^ might havn all 
oome under oae head* for JfeiMKfic« 
in Spcdee are what Deeiaaleff are is 

aboota of Ifoaodlme^heingthoae 
i& which two qieciee aeem feo 
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certe: nt irregnlaritiis sive sniigiilaritas omnis reperiatur 
pendere ab aliqoa forma commniii ; miraculam yero 
ilhui sit tandem solmimiodo in differentiis accuratie, et 
gcadii^ et conenrsa raro^ et non in ipta specie: nbi 
nnnc contemplationes hominum non procedant nltr% 
quBXn ut ponant htgaamodi res pro secretis et magna- 
libns naturae, et tanquam incausabilibns, et pn> exeep* 
tioBibiie regularum generalium. 

Exempla instantiarum numodicarum sunt» sol, et 
Itoiay inter astra ; magnes» inter lapides ; argentum vi- 
▼nm, inter metalla ; elephas, inter quadrupedes ; sensus 
veneris, tnter genem tactus; odor yenaticus in canibus, 
inter genera ol&ctiis. Etiam S litera i^^ud grammati- 
cos habetur jfHro monodica ; ob iacilem compositionem, 
quam sustinet cum consonantibus, aliquando duplid- 
buSy ahquando triplicibus : qnod nulla alia Ktera facit. 
Plurimi autem faciend» sunt hujusmodi in9tanti8&, quia 
acmmt et Tiviiicant inquisitionem, et medentur intel- 
leetui depiarato a coosuetudine, et ab iis quse fiunt 
pleranque. 

XXIX. 

Inter prarogalivas instanHarum ponemus loco oe* 
tavo instantias demmtes'^^ ; errores scilicet natur», et 
vaga, ac monstra: ubi natora declinat et deflectit a 
emmi ordinario. Dlfferunt enim errores naturse ab 
instanliis monodicis in boc, quod monodiccB sint mira- 
cnla speciemm, at errores nnt miracula indiriduorum* 
SimiKs aut^n fere sunt nsus ; quia rectiiicant intellec- 
tnm adversus oonsueta, et revelant formas communes. 

70 Thefie are Luaus NatunB in other kinde by tiidr special pecnli^ 

indiTidual cases^ and differ fTom the arities. Theae do not lead to the 

Singularliiatanceainbeiiigopposed diaeovery of Fonn; hot to Latent 

to the natural ooinw of thingi^ ProceBs : m they reveal peeulianties 

while die btler are not 80, but are in Natora^a coiirw of Pkodtiction. 
only strongly marked off firom all 



SSO NOVUM ORGANUM. 

Neque enim in his etiam dedstendmn ab inquisitione, 
donec inTeniatur causa hujusmodi declinationis. Ve- 
runtamen causa illa non exsurgit ad formam aliquam 
proprie, sed tantum ad latentem processum ad formam. 
Qui enim vias naturse noTerit, is deviatianes etiam faci- 
lius observabit. At rursus, qui dematianes noverit, is 
accuratius yias describet. 

Atque in illo diflferunt etiam ab instantiis manodicis, 
quod multo magis instruant praxin et openttiyam. 
Nam noYas species generare, aiduum admodum foret : 
at species notas Tariare, et inde rara multa ac inusi- 
tata producere» minus arduum. Facilis autem trans- 
itus est a miraculis naturse ad miracula artis^. Si 
enim deprehendatur semel natura in variatione sna, 
ejusque ratio manifesta fuerit ; expeditum erit eo de- 
ducere naturam per artem, quo per casum aberraverit. 
Neque solum eo, sed et aliorsum ; cum errores ex una 
parte monstrent et aperiant viam ad errores et deflex- 
iones undequaque. Hic vero exemplis non est opus, 
propter eorundem copiam. Facienda enim est conge- 
ries sive historia naturalis particularis onmium mon- 
strorum, et partuum naturae prodigiosorum ; omnis 
denique novitatis, et raritatis, et inconsueti in natura. 
Hoc vero faciendum est cum severiteimo delectu, ut 
constet fides. Maxime autem habenda sunt pro su- 
spectis, quae pendent quomodocunque a religione; ut 
prodigia Livii : nec minus, quse inveniuntur in scripto- 
ribus magise naturalis, aut etiam alchymi», et hujus- 
modi hominibus ; qui tanquam proci sunt et amatores 
iabularum. Sed depromenda sunt illa ex gravi et fida 
historia, et auditionibus certis. 

^ T€XPn Tvxrp' IvTfpjc jcoi rvxiy lar changes in individiulB. New 

Ttx^' Ar. Etii. Nic. VI. 4. 5. specMS we hBrdly nuiy be able to 

B7 watching the changes in Na- Greakey bnt new variedea we can, ae 

ture we may leam to prodnce aiini- in Horticulture. 
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XXX. 

Inter prierogaiivas instantiarum ponenms loco nono 

instantias limitaneas ; qnas etiam participia vocare 
consueTimus^. Ese vero sunt, quse exhibent species 
corporum tales, quse videntur esse compositse ex spe- 
ciebus duabusy vel rudimenta inter speciem unam et 
alteram. Hee vero instantiee inter instantias monodicas 
sive heteroclitas recte numerari possunt : sunt enim in 
universitate rerum rarse et extraordinariee. Sed tamen 
ob dignitatem seorsim tractandee et ponendse sunt. 
Optime enim indicant compositionem et fabricam re- 
rum, et innuunt causas numeri et qualitatis specierum 
ordinariarum in universo, et deducunt intellectum ab 
eo quod est, ad id quod esse potest. 

Harum exempla sunt : muscus, inter putredinem et 
plantam ; cometse nonnulli, inter stellas et meteora 
ignita; pisces volantes» inter aves et pisces; vesperti- 
liones» inter aves et quadmpedes : etiam 

Simia quam similis, turpissima bestidj nobis^ ; 
et partus animalium biformes, et commisti ex specie- 
bus diversis ; et similia. 

XXXI. 

Inter prterogidivas instantiarum ponemus decimo 

loco instantias potestatisy siye fascium^ (sumpto voca- 
bulo ab insignibus imperii;) quas etiam ingeniaj sive 
manus hominis, appellare consuevimus ^. Ese sunt 



78 Tliese Limiting Instances or 
" participia,'' (i. e. partakers of two 
or more IdndB, jnst as the Par- 
ticiple in Granmiar participates in 
the natnre of Verb and Noun,) ez- 
hibit a combination of two kinds, 
and 80 seem to stand between the 
Singular and the Deyiating in- 
etancee. Bacon'8 examplee are not 
satiB&ctory. M088 i8 by no means 



*' inter putredinem et plantam.*' 
Some of the Zoophytes, or the 
Omithorhyncu8 Paradozus would 
be better ezamples. Neither FI7- 
ing-fish nor Bats are *'limiting" 
between two kinds, ezcept in ap- 
pearance. 

79 This line ie quoted from En» 
niu8 in Cicero, De Nat. Deor. 1. 35. 

^ By Inatances of Power, Baoon 
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opera maxime nobilia et perfecta, et tanquam nltima 
in unaquaque arte. Cum enim hoc agatur pndcipue 
ut natura pareat rebus et commodiB humanis ; oonaeo- 
taneum oBt prorsusi ut opera» qua} jampridem in poto- 
state hominia fuerunt, (quasi pcoTinciie antea occupat» 
et subacttt) notentur et numerratur; prBBsertim en» 
quas sunt maxime enucleata et perfecta: propterea 
quod ab istis proclivior et magis in propinquo ait trans» 
itu8 ad noYa et hactenus noo inventu. Si qim enim 
ab horum oontemplatione attenta propoaitum acriter 
et strenue urgere velit ; fiet certe» ut aut producat illa 
paulo longius» aut deflectat iUa ad aliquid, quod finiti- 
mum est ; aut etiam applicet et transferat iUa ad usum 
aliquem nobiliorem. 

Neque hic finis: verum quemadmodum ab operi- 
bus natune raris et inconsuetis erigitur intellectus» et 
elevatur ad inquirendas et inveniendas formas» quse 
etiam illorum sunt capaces ; ita etiam in operibus artis 
egregiis et admirandis hoc usu veniL Idque multo 
magis; quia modus efficiendi et operandi hujusmodi 
miracula artis manifestus ut plurimum est; cum ple» 
runque in miraculis naturse sit magis obscurus. Atta- 
men in his ipsis cautio est adhibenda vel maxime; 
ne deprimant scilicet intellectum, et*eum quasi humo 
affigant. 

Periculum enim est, ne per hujusmodi opera artis, 
quse videntur velut summitates qusedam et fastigia 
industriffi humanas, reddatur intellectus attonitus et 



iBc l ttdeg wilhin fthe linuta of Obser* towards fnthfir «dvaaocB? AnoUMr 

Tatkm of hct^ tha moBt remarkahla advantage ia» that tha prodoctioiia 

productiona of man's infienuitjr, aa of art ara lUMaUy leea ohacDre dwt 

well aa the worke of eztemal Na- Ihoaa of Natnra» and ao (Bacxm 

tore. Art haa done and prodnced thinka) mny give na a readier dna 

aomething: why ahonki we aot oae thfough the Rflfciant to the FonnaL 
that aoniiething aa a alepping-slone 
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ligatuSy et quan inaleficiatiis quoad illa; ita ut cam 
aliis coBSuescere non poflaitt sed oogitet nihil eju0 
generis fieri poBsOi nisi eadem via, qua illa e&cta sunt» 
accedente tantummodo diligentia mf^re^ et pisepaia- 
tione magis accurata. 

Contrs» illud ponendum est pro certo ; Yias et modos 
efficiendi res et opera, qus adhuc leperta sunt et no* 
tata, res esse plerunque pauperculas» atque omnem 
potentiam majcHrem pendere et ordine derivari a fonti* 
bus formarum, quanun nuila adhuc inyenta est^^ 

Itaque (ut alibi diximus ^) qui de machinis et arieti- 
bus^ quales erant apod veteres» cogitasset; licet hoc 
fecinet obnixe, atque statem in eo eonsumpflisset ; 
nunquam tamen incidisset in inyentum tormentorum 
igneorum operantium per pulverem pyrium. Nequd 
rursuSy qui in lanificiis et serico vegetabili observatio» 
nem suam et meditationem collocasset, unquam per ea 
reperisset naturam yermis aut serici bombycini. 

Quocirca onmia inyenta, quse cens^ possunt magis 
nobilia» (si animum advertas) in lucem prodiere, nulio 
modo per pusillas enucleationes et extensiones artium, 
sed onmiao per casum. Nihil autem repraesentat aut 
antieipat casum, (cujus mos est, ut tantum per longa 
SKCula operetur) prseter inyentionem formamm. 

Ezemi^ autem hujusmodi instantiarum partieularia 
nihil opus est adducere, propter copiam eorund^n. 
Nam boe omnino agendum, ut visitentur et penitus 
introspiciantur onmes artes mechanicffi» atqoe libmles 



^Asotker evidmoe of BMOft's Btanee upen HtnBan Knowle^fi 

eanguine hopes for Human Power, and Power ia not leea now than it 

after that hia Method had put the was in Baoon'8 days. Witneea the 

afanoft diviae kaowledge of Fonna diicovery of the power of SteaoM. 



within our reach. What we have cldefly improved in 

^ See aupr. 1. 109. This great ia akill of appiication. 
influence of ohance and drcum- 
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etiam, (quatenus ad opera) atque inde facienda est con- 
geries sive historia particularis, tanquam magnalium, 
et operum magistralium, et maxime perfectorum in 
unaquaque ipsarum: una cum modis effectioniB dve 
operationis. 

Neque tamen astringimus diligentiam, qnad adhi- 
benda est in hujusmodi collecta, ad ea, quse censentur 
pio magisteriis et arcanis alicujus artis tantum, atque 
movent admirationem. Admiratio enim proles est ra- 
ritatis : siquidem rara, licet in genere sint ex vulgatis 
naturis, tamen admirationem pariunt. 

At contra, quse revera admirationi esse debent» pi^P' 
ter discrepantiam, quae inest illis in specie, coUatis ad 
alias species; tamen si in usu familiari prsesto sint, 
leviter notantur. Debent autem notari monodica artis^ 
non minus quam monodica naturse; de quibus antea 
diximus. Atque quemadmodum in monodicis nature 
posuimus solem, lunam, magnetem, et similia, quae re 
vulgatissima sunt, sed natura tamen fere singulari: 
idem et de monodicis artis faciendum est. 

Exempli gratia : instantia monodica artis» est papy- 
rus; res admodum vulgata. At si diligenter animum 
advertas, materi» artificiales aut plane textiles sunt per 
fila directa et transversa; qualia sunt pannus sericus, 
aut laneus, et linteus, et hujusmodi : aut coagmentan- 
tur ex succis concretis ; qualia sunt later, aut argilla 
figularisy aut vitrum, aut esmalta^, aut porcellana» et 
similia ; quae, si bene uniantur» splendent ; sin minus» 
indurantur certe, sed non splendent. Attamen omnia 
talia, quae fiunt ex succis concretis» sunt fragilia ; nec 
ullo modo hserentia et tenacia. At contra, papyrus est 
corpus tenax, quod scindi et lacerari possit, ita ut 

n EtmaUa, Italian " smalto," " is- nected with th6 Anglo-Saxon '< Myl- 
malto/' enamel. The word ia con- , tan," to melt or smelt. 
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imitetur et fere semuletar pellem sive membranam ali- 
eujus animalis, aut folium alicujus vegetabilis, et hujus- 
modo opificia naturse. Nam neque fragilis est» ut 
vitrum; neque textilis, ut pannus; sed habet fibras 
certe, non fila distincta, omnino ad modum materiarum 
naturalium: ut inter artificiales materias vix invenia- 
tur simile aliquid, sed sit plane monodicutn. Atque 
prseferenda sane sunt in artificialibus ea, quee maxime 
accedunt ad imitationem naturae, aut e contrario eam 
potenter regunt et invertunt. 

' Rursus, inter ingenia et manus hominis, non proisus 
contemnenda sunt preestigiffi et jocularia. Nonnulla 
enim ex istis, licet sint usu levia et ludicra, tamen in- 
formatione valida esse possunt. 

Postremo, neque omnino omittenda sunt supersti- 
tiosa, et (prout vocabulum sensu vulgari accipitur) 
magica^. Licet enim hujusmodi res sint in immen- 
sum obruta; grandi mole mendaciorum et fabularum; 
tamen inspiciendum paulisper, si forte subsit et lateat 
in aliquibus earum aliqua operatio uaturalis: ut in 
fiuscino; et fortificatione imaginationis ; et consensu 
rerum ad distans; et transmissione impressionum a 
spiritu ad spiritum, non minus quam a corpore ad cor- 
pus ^ ; et similibus. 



M Bacon never shews himaelf perhaps; or at any rate only par- 

without hopes even from tricka and tially affecting it : and they may 

magical sleight. See I. 85. He indicate a condition of Phyaical 

hoped after ^e diacovery of Form, affectiona as yet hut little no- 

for a higher kind ofMagia of which tioed. The same ia more perfectly, 

the ordinary Magic waa a ahadow. thoughleaastiikingly^seenin^Mea- 

See Bupr. II. 9. meric" alumbers. (I do not mean 

^TlieaeremarkBmighthavebeen in '' Qairvoyance," or any such 

wiitten of the Modem wondera of prmsHgias but in the mere power 

" £lectrobioU)gyy" &c. which aeem of eo affecting a perBon'8 Nenroua 

to be a certain &8cination of the System as to produce elumber.) It 

whole NeryouB SyBtem, and of the is Btrange that in our age we Bhould 

Memory — ^withoutafiectingtheWill, retum to the problem— of old bo 

Q 
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xxxn. 

Ex iis, qaae aote dicta sunt, patet; quod quinqae 
iUa instantiarum genera, de quibus diximui, (viz. tn- 
staniiarum conformium, instantiarum manodicarum^ «»- 
stantiarum deviantiumjnstantiarum limitanearum^instan^ 
tiarum potestaiis) non debeant reseryari, d(meo inqui- 
ratur natuia aliqua certa (quemadioodum instantite 
reliquffi» quas primo loco propoeuimus, nec non plurimfle 
ex iis, quffi sequentur, resenrari debent); eed statim 
jam ab initio facienda est earum coUectio, tauquam 
historia quaedam particularis ; eo qyod digerant ea, 
quae ingrediuntur intellectum» et corrij^t prayam 
complexionem intellectus ipsius, ^em onmino uecesse 
est imbui et infici et demum perverti ao diatorqueri 
ab incursibus quotidian^ et conauetis ^, 

Itaque adhibendse sunt ese instantice, tanquam pr8&- 
paratiYum aliquod, ad rectificandum et expuigandum 
intellectum. Quicquid enim abducit intellectum a 
consuetis, sequat et comi^anat aream ^|us ad recipien- 
dum lumen siccum et purum notionum Terarttnu 

Quin etiam hiyusmodi instantise stemunt et praestra- 
unt viam ad operatiTam ; ut suo loco dic^u^» quando 
de dedudionibus ad praain sermo erit^. 

XXXIII. 

Inter prterogativas instantiarum ponemus loco unde- 

cimo instantias ^omitatm^ atque hostiles; quas etiam 

instantias propositionum fijswrum appellare eonsoeTi- 

mus ^. Eae sunt instantise, quse exhibent aliquod cor- 



commonandsogreatafaToiiiite— of Ihe^ ahoiild be iaaerted la thia 

the ** tranainitBio impreaaiooiun a place. 

apiritu ad Bpiritum." 87 See II. ai. DadMclM«f ad 

8> It is ver^ hard to aee exactly ProMpiwouldhavebeentheSeraith 

why, if theae last five kinda of Pr»- Head of the AuxiUa InteUectua 

rogative Inatancea are preliminary» ^ These are caaea in 
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pu8 siYe coneietum tale» in quo natura inquisita per- 
petuo sequatur tanquam comes quidam indiyiduus: 
aut contra» in quo natura inquisita perpetuo fugiat, 
atque ex comitatu excludatur, ut hostis et inimicus. 
Nam ex hujusmodi instantiis formantur propositiones 
certse et uniyersales; aut affirmativtBy aut negativtB: 
in quibus subjectum erit tale corpus in concreto, prse^ 
dicatum vero natura ipsa inquisita ^. Etenim propo- 
«tiones particulares omnino^^e non sunt, ubi seilicet 
natura inquisita reperitur in aliquo concreto fluxa et 
mobilis ; viz. accedens, sive acquisita ; aut rursus rece- 
dens, sive deposita. Quocirca particulares propositio- 
nea non habent pneragaHvam aliquam majorem, nisi 
tantum in casu migrationis ; de quo antea dictura est. 
£t nihilominus, etiam particulares iilffi propositiones 
eomparatfle et collatse eum universalibus multum ju- 
vant; ut suo loco dicetur. Neque tamen, etiam in 
universalibus istis propositionibus exactam aut abso- 
lutam affirmationem vel abnegationem requirimus. 
Sufficit enim ad id quod agitur, etiamsi exceptionem 
mmnullam singularem aut raram patiantur. 

Usus autem instantiarum comitatus est ad angustan- 
dam qfirmativam formae. Quemadmodum enim in 
inatantiis migrantibus angustatur affirmativa formse; 
viz. ut neeessario poni debeat forma rei esse aliquid, 
quod per actum illum migrationis inditur aut destru- 



tain qualitieB or properties always 
acoompany each other, or are al- 
waya disjdned. Thia " Prerogative 
Inatance" is Uke the first, in having 
an Affirmatire and a NegatlTe fide. 
Bacon eets tlna Claaa orer against 
that of ** Migrating Inatancea.*' 

^ It is worth while to notice how 
Bacon clings to the Logical Lan- 
gnage of the Schools, against which 
he all the time protested. I snp- 



pose that theae, hia " Universal 
Pr(qpontion8,"which are Booontraal- 
ed with ** Pardcnlar Propositions.** 
are ovlj, in reality, more general 
atatementa embracing that which ia 
common to many particnlars. For 
they are (aeoording to Bacon him* 
aelf ) BtiU Itable to the '* Instantia 
Contradictoria/' and so are to be 
regarded aa ''general" in the popnkr 
^rather than in the Bcientific Bense. 

Q 2 



S28 



NOVUM ORGANUM. 



itur ; ita etiam in tnstantiis camitatus angastatur affir" 
mativa formse; ut necessario poni debeat forma rei 
esse aliquid, quod talem concretionem corporis subin- 
grediatur, aut contra ab eadem abborreat ; ut qui bene 
norit constitutionem aut schematismum hujusmodi cor- 
poris, non longe abfuerit ab extrahenda in lucem forma 
naturse inquisitse. 

Exempli gratia ; sit natura inquisita, calidum. /n- 
stantia comitatus est flamma^. Etenim in aqua, aere, 
lapide, metallo, et aliis quamplurimis, calor est mobilis, 
et accedere potest et recedere: at omnis flamma est 
calida, ita ut calor in concretione flammse perpetuo 
sequatur. At instantia hostilis calidi nulla reperitur 
apud nos. Nam de Tisceribus terrse nihil constat ad 
sensum ; sed eorum corporum, quse nobis nota sunt, 
nulla prorsus est concretio, quce non est susceptibilis 
caloris. 

At rursus, sit natura inquisita, consistens : instantia 
hostilis est aer. Etenim metallura potest fluere, potest 
consistere ; similiter vitrum ; etiam aqua potest con- 
sistere» cum conglaciatur : at impossibile est ut aer un- 
quam consistat, aut exuat fluorem. 

Verum de instantiis hujusmodi propositiontm fi^w- 
rum supersunt duo monita, quse utilia sunt ad id quod 
agitur. Primum, ut si defiierit plane universalis affir" 
mativa aut negativa^ illud ipsum diligenter notetur tan- 
quam non-ens^' : sicut fecimus de calido, ubi univer- 
salis negativa (quatenus ad entia, quse ad nostram 



» " Body and Wcight" would be 
a very good Instance of Accom« 
paniment, and " Transparency and 
MaUeabiUty" of Hostility. Bacon'8 
instance of " Air and Conaiatency '' 
ia of doubtful trulh. 

91 Entia and non*entia — scholas- 



tic terma again. The firat of theae 
two MomiUa is alao very acholaatic 
in character — referring to the older 
apeculationa on thinga "celeetial 
and terreatiial," which, properly 
speaking, Bacon haa exduded from 
hia Method. 



\ 
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notitiam pervenerint) in renun natura deest. Similiter, 
si natura inquisita sit stemum, aut incorruptibile ; 
deest affirmativa universalis hic apud nos. Neque 
enim prsedicari potest mt/emum aut incorruptibile de 
aliquo corpore eorum, quse infra coelestia sunt, aut 
supra interiora terrse. Alterum monitum est, ut pro- 
positionibus universalibus tam affirmativis quam nega- 
tivis de aliquo concreto, subjungantur^ simul ea con- 
creta, quae proxime videntur accedere ad id quod est 
ex non-entibus: ut in calore, flammse mollissimse et 
minimum adurentes; in incorruptibiliy aurum, quod 
proxime aocedit. Omnia enim ista indicant terminos 
natur» inter ens et non-ens; et faciunt ad circum- 
scriptiones formarum, ne gliscant et vagentur extra 
conditiones materise^. 

XXXIV. 

Inter jn^terogativas instantiarum, ponemus loco duo- 
decimo ipsas illas instantias svbjunctivasy de quibus in 
superiori aphorismo diximus : quas etiam instantias 
uUimitatis sive termini appellare consuevimus^. Ne- 



^ Cf. the oomnieneement of the 
next Aphoriam (34). 

*B Fomu mu8t be kept witbin 
the limits of the conditions of Mat- 
ter. Thie is against the Platonic 
ttbii xiipurr^ These two Monita 
are embodied practically in the next 
Aphoriam. 

^ These Instancea are a kind of 
Appendiz to the laat Aphoriam^ and 
approach very nearly to the po- 
aition of ezceptiona to it. So, he 
aays, they are uaef ul in Bhewing the 
UmiU of FizedPropoaitiona : aa Gold 
ia the highest limit of Weight (ao 
fiacon Ba^re); and on the other 
hand, there are aome flamee (such 
aa that of Spirit of Wine) whioh 
are ahnost imponderable : theaa 



would be extreme casea of " Body 
and Wdght." Of courae Baoon'8 
illuBtratione are not accurate; for 
Flatina ia heavier than Gold; and 
there are lesa ponderable flamea 
than that of Spirit of Wine. Nor 
iB Iron ultimate in hardneaB — the 
Diamond surpaBaefl it. Nor the 
Whale in bulk oompared with Bome 
of the great Geological Monatera; 
nor Gunpowder, in expansive force, 
compared with Detonating Powdera. 
The " Vermiculi cutia" too are not 
animal bodies,but only little vesBelB 
cauaed originally by the obstruction 
of the perBpiration in the poree of 
the Skin. Cf. infra, II. 43* (note 
Sa.) 
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que enim hujuginodi iDstanti» otiles sunt tantum, quar 
tenus subjunguntur propositionibus fixiB ; Teram etiam 
per se, et in proprietate sua. Indicant enim non ob* 
scure yeras sectiones natune» et mCTSuias reram, et 
illud quauague natura quid &ciat et ferat» et deinde 
transitus naturse ad aliud. Talia sunt aurnmy in pcm- 
dora; ferram, in duritie; cete, in quantitate anima- 
lium; canis, in odore; inflammatio puWeris pyrii» in 
expansione celeri ; et alia id genus. Nee minus exfai* 
benda sunt ea, quse sunt uitima gredu infimo» quam 
quas supramo: ut spiritus vini, in pondere; ^serieum, 
in mollitie ; yermicnli cutis, in quantitate animalium ; 
et caetera. 

XXXV. 

Inter priBrogativas instantiarum^ ponemus loco deci- 
mo tertio instantias fasderis siye unionis^. Ese sunt, 
quse confundunt et adunant naturas» quae existimantur 
esse heterogenese ; et pro talibus notantur et signantur 
per divisiones receptas. 

At instanti(B foederis ostendunt operationes et efl^ 
tus, quse deputantur alicui ex illis heterogeneis ut 
propria» competera etiam aliis ex heterogeneis ; ut 
convincatur ista heterogenea (quffi in opinione est) 
vera non esse, aut essentialis ; sed nil aliud esse, quam 
modiflcatio natune communis. Optimi itaque sunt 



M Casea in which ««Natum" 
supposed to be heCerogeMoas are 
found, hf inveetigatioii of opcrfr> 
tkms and efieots, to be near to one 
another, and the disaimilarity la 
iherebj proved to be antme. Theae 
Instancee hdp ua in oor aearch for 
penera, and are conneoted with the 
power of Anahgy in onr minds, not 
with that of seeing Di^«reiice«. The 
Poeitive Philoeopher may notice 



that he speakB of tiiia Tem FUkff 
te ''eonmmne Tincnlnm aidmi k 
eorporis'* in the De Aogm. Soiesi. 
rr. I, as though there was a simt- 
hritjr in kind between sool and 
bodj. See App. C. 

The iUastntioBs from popakr 
b^ef in this Aphoiism an f«iy 
carioas : Heat of three Idnds» Mo- 
tioB^ &c. 
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tunis tA eley&ndum et eTehendum intellectum a dif- 
ferentiii ad genera, et ad toliendum larvas et simulacra 
lerum, prout occurrunt et prodeunt personatse in sub- 
stantiiB concretis. 

Exempli gratia : sit natura inquisita, calidum. Om- 
nino yidetur esee divisio solennis et authentica, quod 
sint tria genera Caloris : yidelicet calor coelestium, calor 
animalium, et calor ignis: quodque isti calores (prse- 
sertim unus ex illis, comparatus ad reliquos duos) sint 
ipsa eesentia et specie, sive natura specifica, differentes 
et plane heterogenei : quandoquidem calor coelestium 
et animalium g^neret et foyeat, at calor ignis contra 
corrumpat et destruat. Est itaque instanfia foederis 
experimentum illud satis yulgatum, cum recipitur ra- 
mus aliquis vitis intra domum ubi sit focus assiduus, 
ex quo tnatureseunt uTee etiam mense integro citius 
quam foras : ita ut maturatio fructus etiam pendentis 
super arborem fleri possit, scilicet ab igne, cum hoc 
ipsum videatur esse opus proprium solis. Itaque ab 
hoc initio fadle insurgit intellectus, repudiata hetero- 
genea essentiali, ad inquirendum quse sint differentiae 
illte, qute reyem reperiuntur inter calorem solis et 
ignis, ex quibus fit, ut eorum operationes sint tam 
dissimiles, utcunque illi ipsi participent ex natura com- 
muni. 

Quae differentise reperientur quatuor: viz. primoy 
quod calor solis, respectu caloris ignis, sit gradu longe 
elementior et lenior : secundo, quod sit (prsesertim ut 
defertur ad nos per aerem) qualitate multo humidior : 
tertio, (quod caput rei est) qilod sit summe inaequalis, 
atque accedens et auctus, deinceps recedens et diminu- 
tus : id quod maxime confert ad generationem corpo- 
ram. Recte enim asseruit Aristoteles causam princi- 
palem generationum et corruptionum, quse fiunt bic 



232 NOVUM ORGANUM. 

apad no8 in superficie teme, esse viam obliquam solis 
per zodiacum^: unde calor solis, partim per vicissitu- 
dines diei et noctis, partim per successiones sstatis et 
hyemis, evadit miris modis inequalis. Neque tamen 
desinit ille Yir id quod ab eo recte inyentum fait sta- 
tim corrumpere et depravare. Nam ut arbiter scilicet 
naturse (quod illi in more est) yalde magistraliter as- 
signat causam generationis accessui solis ; causam au« 
tem corruptionis, receasui : cum utraque res (acoessus 
yidelicet solis, et recessus) non respective, sed quasi in- 
differenter prsebeat causam tam generationi quam cor- 
ruptioni: quandoquidem insequalitas caloris, generationi 
et corruptioni rerum ; aequalitas, conservationi tantum 
ministret. Est et quarta diiFerentia inter calorem solis 
et ignis, magni prorsus momenti : viz. quod sol opera- 
tiones suas insinuet per longa temporis spatia; ubi 
operationes ignis (urgente hominum impatientia) per 
breviora intervalla ad exitum perducantur. Quod si 
quis id sedulo agat» ut calorem ignis attemperet et 
reducat ad gradum moderatiorem et leniorem (quod 
multis modis facile iit) ; deinde etiam inspergat et 
admisceat nonnullam humiditatem ; maxime autem si 
imitetur calorem solis in insequalitate ; postremo, si 
moram patienter toleret, (non certe eam» quse sit pro- 
portionata operibus solis, sed largiorem» quam homines 
adhibere solent in operibus ignis;) is facile miswam fa- 
ciet heterogeneam illam caloris: et vel tentalat, vel 
exaequabity vel in aliquibus vincet opera solis, per calo- 
rem ignis. Similis instantia fosderis est resuscitatio 
papilionum ex frigore stupentium et tanquam emortu- 
orum, per exiguum teporem ignis: ut facile cemas, 

90 Arist. de Gen. et Corr. Ub. IL Xo^ «vieXoir. By tbis Xo^v kvkXos 
cap. 9. ov\ 11 irparrf tfiop^. curia ((rrl AnBtotle means Uie Ediptic. 
y€P€<rtw Ka\ ^>$opas, dXX' 7 Korh rhnf 
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non magis negatnm esse igni, vivificare animantia, 
quam maturare Tegetabilia. Etiam inventum illud ce- 
lebre Fiacastorii^ de sartagine acriter calefacta, qua 
eircundant medici capita apoplecticorum desperatorum, 
expandit manifeste spiritus animales, ab humoribus et 
obstructionibus cerebri compreBSos et quasi extinctos ; 
illosque ad motum excitat, non aliter quam ignis ope- 
ratur in aquam aut aerem ; et tamen per consequens 
Tivificat. Etiam ova aliquando excluduntur per calo- 
rem ignis; id quod prorsus imitatur calorem animalem: 
et complura ejusmodi : ut nemo dubitare possit, quin 
calor ignis in multis subjectis modificari possit ad ima- 
ginem caloris coelestium et animalium. 

Similiter sint natur» inquisitse, motus et quies^. Vi- 
detiur esse divisio solennis atque ex intima philosophia, 
quod corpora naturalia vel rotent, vel ferantur recta, 
vel stent sive quiescant. Aut enim est motus sine ter- 
mino, aut statio in termino, aut latio ad terminum. At 
motus ille perennis rotationis, videtur esse coelestium 
proprius; statio, sive quies, videtur competere globo 
ipsi terrae: at corpora csetera (gravia qus vocant» et 
levia) extra loca scilicet connaturalitatis suse sita, 
feruntiur recta ad massas sive congregationes similium; 
levia sursum, versus ambitum coeli; gravia deorsumy 
versuft terram. Atque ista pulchra dictu sunt. 

At instantia fosderis est cometa aliquis humilior^ ; 



^ FracatiQiriiUy cf. infr. II. 36, 
case 6. Girolamo Fracaatoro was 
born at Verona in 1483. He waa 
a distinguished Fhilosopher, Aatro- 
nomer, Phyncian, and Poet, and 
wrote on the Morbua GaUicua, on 

Sympathia et Antipathia," on 

Contagion and Contagiooa Dis- 
' Died in 1553. 

M It is melancholj that Baooti 
ahoold have written all thia after 



c« 
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Kepler^s Laws had become well 
known, if indeed he believed it. 

M Comets are (thoiigh not in the 
way in which Bacon thought) ez- 
odlent examples of the Inet. Foe- 
derie. For thdr apparentlj erratic 
orbits ar» reallj as attictly subjected 
to the Law8 of Grayity aa any other 
orbiu. But of course this was un>> 
known in Bacon*8 day. 
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qm cum sit kmge infira ooelvm» tamen rotat. Atqne 
oommentum Aristotelis, de alligatione sive teqnacitate 
oometae ad aatnmi aliquod, jampridem expkMrom ert; 
non tantum quia ratio ejus non ert probabilia^ aed pro- 
pter experientiam manifestam discuisuB et irr^^niaria 
motua oometarum per Taria looa cceli. 

At mrBus alia instanlia fiederis^ circa hoc subjectnm, 
est motus aSris ; qui intra tropiooB (ubi cirenli rotatio- 
nis 8unt majoree) tidetur et ipte rotare ab oriente in 
occidentem. 

£t alia rurBUB instaniia foret fluzus et refluxuB^ 
maris, si modo aquiB ips» deprehradantnr fiBrri motn 
rotationis (licet tardo et evanido) ab oriente in occiden* 
tem ; ita tamen, nt bis in die repercutiantur. Itaque si 
hsec ita se habeant, manifestum est» motum istnm ro^ 
tationis non terminari in ccBlestibuSy sed communieari 
aeri et aqo»* 

Etiam ista proprietas levium» nimirum ut ferantur 
sursumy TacilUt nonnihiP. Atque in hoc sumi potest 
pro instaniia fcdderis bulla aqn». Si enim aer fuerit 
subter aquam, ascendit rapide versus superficiem aque, 
per motum illum plaga, (quam Tocat Democritns^ per 
quam aqua descendens peroutit et attollit aerem smv 
sum ; non autem per oontentionem aut nixum aeris ip- 
sius. Atque ubi ad superficiem ipsam aquae Tentum fu- 
erit, tum oohibetur aer ab nlteriore ascensu per levem 
resistentiamy quam reperit in aqua non statim tolerante 
se discontinuari : ita ut ezilis admodum sit appetitus 
aeris ad superiora. 

iw For the Theory of the TidM fiuicifol ind unfooiided ae they m^ 

at gnnfter length» eee II. ^. caae L m not ahogetfaer abandoiied by 

1 Thk specalatbD, too, has he» Baeon. He §dt a gieat liking for 

oome perfeetlf nadeaa, aince Near* that PhiUMopher, aa indeed he did 



ton'8 diacoveriea on Oratitation. for a& heforB the Socratio period. 

3 These wktryal of Democritus, Of. infir. II. 48. (autua 3.) 
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Similiter sit natura inquirita, pondus. Est plane divi-- 
sio reoepta ; ut densa et aolida ferontnr yersus centnim 
temey rara antem et tennia TerBus ambitam coeli ; tan- 
quam ad looa sna propria. Atque loca quod attinet 
(licet in scholis hujusmodi res valeant) plane inepta et 
puerilis oogitatio est, locum aliquid posae. Itaqne nu- 
gantnr philosophi, cum dicunt, quod, si perforata easet 
terra, oorpora grayia se sisterent quando ▼entnm eBset 
ad eentrum. Easet enim certe virtuosnm plane et effi^ 
cax genus nihili, aut puncti mathematici^ ; quod ant 
alia afficeret, aut rursus quod alia appeterent : corpns 
enim non niai a corpore patitnr. Vemm iste appetitua 
aaoendendi et deaoendendi, ant eat in schematismo 
ocxporia quod movetur, aut in sjmpathia sive consensn 
cnm alio corpore. Quod si inveniatur aliquod corpus 
denaum et solidum, quod nihilominns non feratur ad 
terram ; confhnditur hujusmodi divisio. At si redpia^ 
tur opinio Gilberti^, quod magnetica vis terras ad alU-* 
ciendum gravia, non extendatur ultra orbem virtutis 
mtdy (qu« opmitur semper ad distantiam certam, et 
non uitra,) hocque per aliquam instantiam verificetur ; 
ea demum erit instantia foederis circa hoc subjectum. 
Neque tamen occurrit imprsesentiarum aliqua instantia 
snper hoc certa et manifesta. Proxime videntur acce- 
dere cataract» cceli, quse in navigatiombus per oceanum 
Atlanticum versus Indias utrasque ssepe conspiciuntur. 
Tanta enim videtur esse vis et moles aquarum, qu» 
per hujnsmodi cataractas subito effimditur, ut videatur 

* Tliia it cQriooB» and to in al- The andent notioD of Absolnte Le- 

Boat hidicroiii language. Bot we litj, rafemd to jmt above, ie to be 

mnBt remember S«ieca'8 *' Veniet found in Aiietode, Phya. Anec. IV. 

tempue, quo poeteri noetri tam ▼. 13. 

apertanoeneeciiasemirentnr*'— and ^ Giibert ia here mentioned al- 

that onr better information is the moet with reepect. Cf. snpr. I. 

" partue temporis non ingenii.'* 54. 
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collectio aquarum fuisse ante facta, atque in his locis 
hiesisse et mansisse, et postea potius per causam vio- 
lentam dejecta et detrusa esse, quam naturali motu 
grayitatis cecidisse: adeo ut conjici possit corpoream 
molem densam atque compactam in magna distantia 
a terra fore pensilem tanquam terram ipsam ; nec ca- 
suram, nisi dejiciatur. Verum de hoc nil certi affirma- 
mus. Interim in hoc et in multis aliis facile appaiebit» 
quam inopes simus historise naturalis ; cum loco instan- 
tiarum certarura nonnunquam suppositiones afferre pro 
exemplis coganmr. 

Similiter sit natura inquisita, discnrsus ingenii. Vi- 
detur omnino divisio vera» rationis humauffi, et solertise 
brutorum^. Attamen sunt nonnuUffi instanti» actio» 
num, qu» eduntur a brutis, per quas yidentur etiam 
bruta quan syllogizare: ut memoriae proditum est de 
oonro ; qui per magnas siccitates fere enectus siti, con- 
spexit aquam in trunco cavo arboris ; atque cum non 
daretur ei intrare propter angustias, non cessavit jacere 
multos Upillos, per quos surgeret et ascenderet aqua, 
ut bibere posset ; quod postea cessit in proverbium. 

Similiter sit natura inquisita, visibile. Videtur om- 



* Thef who allow man no higher 
"Differentia" than the schoiastic 
'*Rationale" — who regard the in- 
Cerential power as Ihe distinctiTe 
qnality of Humanity — ^mutt always 
tremble at any glimmering of a 
Syllogiatio facnlty in Brutea, and 
fear leat, after aU, man shonld be 
noihing more than a highly poliah- 
ed Ape. Yet eren then the gift 
of apeech (jitp6wmif ynnt Mpmr) 
would do mnch to distingmah ua 
from our unpleaaant neighbours in 
the scale of Creation : though here 
too we approach a little too near to 
ParroU. But, in tnith, Man'8 Dif- 



ferentia lies in no oae qoaHtyy and 
certainly not most in hia InteUecUuU 
superiority. His "Spitiftnal'* fii^ 
cultiea raiae him higheet. Hia 
Moral and Social qualitiea, and hii 
power of combinatioUf all lilt him 
above other creatnrea ; and thoogfa 
aome elight growth and improye- 
ment may be diacemed in the men- 
tal powera (if one may be pardoned 
for auoh langnage) o{ domeaticaled 
beaats^ yet Man alone is really pn>- 
greasiye — alone can consciouely use 
the knowledge of his fiitherB as 
means for the increaae of his own. 
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nino esse di^isio vera et certa, lucis, quse e8t visibile 
originale, et primam copiam facit visui ; et coloris, qui 
est visibile secundarium, et sine luce non cemitury ita 
ut videatur nil aliud esse quam imago aut modificatio 
lucis. Attamen ex utraque parte circa hoc videntur 
esse instantuB foederis ; scilicet, nix in magna quanti- 
tate, et flamma sulphuris: in quarum altera videtur 
esse color primulum lucens, in altera lux vergens ad 
colorem. 

XXXVI. 

luter prsBTOgativas instantiarum ponemus loco de- 

cimo quarto instantias crucis ; translato vocabulo a 

crucibus^ quse, erectse in biviis, indicant et signant via^ 

rum separationes^ Has etiam instantias decisoriaSf et 



* Instances of the Cross, or Cni- 
cial Inatances, are the most fa- 
mooB of all, and of the great- 
est value in Phyaical Inveatigation. 
''They afford the readiest and se- 
curest meana of eliminating eztra- 
neoua canses, and deciding between 
rival Hypotheses." Herachel'B Dia- 
coorse, § 196. " When/' 8^78 
Flayfur, Dias. iii. p. 465, ** in in- 
veetigationy the underatanding is 
placed m equiUbrio, aa it were, be- 
tween two or more cauaea, each of 
which accounta equally well for the 
appearances, aa far ta they are 
known, nothing remaina but to 
look out for a faet which can be 
expUuned by one of these cauaee, 
and not by the other : if auch an 
one can be found, the uncertainty 
ia removed, and the true cauae de- 
termined." Ghemiatry ia full of 
theae Inatancee. Playfiur gives the 
famous iUnstration of the escape of 
•• Phlogiston" or •• Abeolute lcvity" 
from metala when calcined. As it 
was aeen thatywhen calcined, metala 
weighed more than they did before 



the application of Heat, it was ne- 
ceaaaiy to account for the fact. 
There would be two theoriea: (i) 
that of Phlogiston — ^the eacape df 
'• abaolute levity." (2) The intro- 
duction of aome new chemical 
componnd. Lavoiaier ezploded the 
Phlogiatic theory by a (^ucial In- 
stance. He took a quantity of Tln, 
aealed it hermeticaUy in a ghtfa re- 
tort, and then weighed the ghiaa 
with ita contenta. Then he cal- 
cined the metal, and welghed the 
glasa again. It waa found to have 
auffered no change of weight. 
When it waa cool, the xetort waa 
opened, and air ruahed in, shewing 
that a partial vaouum had been cre- 
ated. The g\aa» was then weighed 
a third time, and it had now gained 
ten graina ; i. e. ten grains of air 
had ruahed in. The caldned Tin 
waa then taken out, and waa found 
to be ten graina heavier than before 
the application of fire. These ten 
graina had, therefore, been abaorbed 
from the air. Tliia ezperiment led 
to the diacovery. of Oxygen Gaa, 
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judickdes, et iii caribiis nonnullis instaniias aracuH^ et 
mandaU, appellare congueTimus. Earum ratio talis 
est. Gum in inquisitione natune alieujua» intellectaa 
ponitur tanquam in sequililNiOy ut incertus sit, utii nar 
turarum e duabus, ^el quandoque pIuribuBy causa na- 
turae inquisitse attribui aut assignari debeat, propter 
complurium naturarum concursum frequentem et ordi- 
narium; instantidB eruds oetendunt eonsortium uniua 
ex naturis (quoad naturam inquisitam) fidum et india- 
Bolubile, alterius autem varium et separabile; unde 
terminatur qumtio, et redpitur natura illa prior pro 
causa, misBa altera et repudiata. Itaque bujusmodi 
instanti» sunt maximie lucia, et quasi magnse auctori- 
tatis ; ita ut curriculum interinretationis quandeque in 
illas desinat, et per illas perficiatur. Interdum autem 
instantuB crucis illie oocurrunt et inYeniuntur inter 
jampridem notatas ; at ut plurimum novss sunt» et de 
industria atque ex composito qufesitn et ^>plicat8e, et 
diligentia sedula et acri tandem erutsB. 

(1.) Exempli gmtia; rit natura inquisita fluxus et re- 
fluxus maris^ ille bis repetitus in die atque sexhora* 
rius, in accessibus et recessibus singulis, cum differentia 
nonnulla qn» coincidit in motum lunte : bivium droa 
hanc naturam tale est. 



and of its ytupMly of combinH 
wilh iiMtalB wbe» tbey are caldiiBd. 
Acooimt of die Nor. Org. pubtishod 
in the LifataTy of Ut^il Know- 
ledge» pait ii. p. 3i. For anodicK 
good iUnatralion»Ti&.the Torrieelfian 
dMCorenea of the preaanrB of tbe 
air, aee Hcnchel'8 Diaconrae, ^ 246. 
7 TheTidaa. Tbere ia a disqni- 
ailion on tfaem, piaoed bf Gmter 
among Baoon^a Matarida for the 
Ilbd port of the Inatanration. Tbe 
Tidoa are a coroBary of the great 
Um of Attmctian, wUoh waa hidden 



firom Baoon'8 aigbt. And yet hia 
kngnage on "▼ia magnetiGa de- 
auper eaa*' looka aa tf he wera 
groping abont in tbe rigbt diie^ 
tion. Tidea are really nothing bnl 
the great Piimarj Wave^ wfaidi, in 
obedience to lunar aftfcraction(and al 
oartain atated periods) Innar and 
aolBr a t tr ac t k m a together, riaee aad 
ainka in the Ocean. Tbere an 
Tidea in the Air to correapond to 
tfaoee in the Ocean ; and firom tlie 
aame canaoBy For Bacoo'a gneaaoa 
in the rigfat diffection» aee inf. U.45. 
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Neoease prorras mt, ut iste motua efiioiatur» vd ab 
aquarum progresau et regressu, in modum aquae ia 
pelvi agitatse, quaa quando latua unom pelvis alluil, 
deserit alterum ; vel a sublatione et subsideQtia aqua* 
rum e pfofundo» in modum aqua& ebullientis, et rursus 
subeidentis : utri vero eaus» fluxui» et refluxus ille a»- 
signari debeat» oritur dubitatio. Quod ai recipiatur 
prior assertio, neoesse est ut eum sit fluxus in mari ex 
una parte» fiat sub idem tempos alicubi in mari re- 
fluxus ex alia» Itaque ad hoc reducitur inquisitia 
Atqui observavit Acosta» eum aliis nonnuUis (diligenti 
iaeta inquisitione) quod ad litora Florid^ et ad litora 
adversa Hispaniae et Afiricse» fiant fluxus maris ad ea- 
dem tempora, et refluxus itidem ad eadem tempova ; 
Qon Qontra» quod cum fluxus fit ad litora Florid», fiat 
refluxus ad litora Hispaniie et Afriece* Attamcai adhuc 
diligentius attendenti^ non per hoc evincitur motus 
attolleiis» et abnegatur motus in pirogressu. Fieri enim 
poteal, quod sit motas aquarum in progressu» et nihilo- 
minuB inundet adversa htora c^usdem alvei simul ; si 
aqnse soilicet illse oontrudantur et compellantur ali- 
unde ; quemadmodum fit in. fluviis, qui fluunt et reflu- 
unt ad utramque litus boris iisdem» cum tamen iate 
motus Hquido sit motus in progressu, nempe aquarum 
ingredientium ostia fluminum ex mui. Itaque simili 
modo fieri potest, ut aquse venientes magna mole ab 
ocemo orientali Indico compeUantur et trudantur in 
alveum maris Atlantiei, et propterea inundent utrum- 
que latus simuL Qumrendum itaque est» an sit alius 
alveus» per quem aquse possint iisdem temporibus 
minui et refluere. Atque prsesto est mare Australe, 
mari Atlantico neutiquam minus, sed potius magis la- 
tum et extensamj quod ad hoc sufficere possit. 

Itaque jam tandem perventum est ad instantiam 
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crucis circa hoc subjectum. Ea talis est. Si pro certo 
inveniatur, quod cum fit fluxus ad litora adversa tam 
Fioridse quam Hispani» in mari AtUntico, fiat simul 
fluxuB ad litora Peruvise^ et juxta dorsum Ghinse in 
mari Australi ; tum certe per hanc instatUiam deciso^ 
riam abjudicanda est assertioy quod fluzus et refluxus 
maris, de quo inquiritury fiat per motum progressivum. 
Neque enim relinquitur aliud mare, aut locus, ubi 
pofisit ad eadem tempora fieri regressus, aut refluxus. 
Commodissime autem hoc sciri possit, si inquiratur ab 
incolis Panamse, et Limse, (ubi uterque oceanus, At- 
lanticus et Aurtralis, per parvum isthmum separantur) 
utrum ad contrarias isthmi partes fiat simul fluxus et 
refluxus maris, an e contra. Verum hiec decifiio, sive 
abjudicatio certa videtury posito quod terra stet immo- 
bilis. Quod si terra rotet, fieri fortasse potest, ut ex 
inaequali rotatione (quatenus ad celeritatem siye inci- 
tationem) terrse, et aquarum maris, sequatur compulsio 
violenta aquarum in cumulum sursum, qnse sit fluxus ; 
et relaxatio earundem (postquam amplius cumulari 
non sustinuerint) in deorsum, quse sit refluxus^. Ve- 
rum de hoc facienda est inquisitio separatim. Attamen 
etiam hoc supposito» illud aeque manet fixum, quod ne- 
cesse sit fieri alicubi refluxum maris ad eadem tempora» 
quibus fiunt fluxus in aliis partibus. 

Similiter, sit natura inquisita, posterior ille motus ex 
duobus, quos supposuimus; videlicet motus maris se 
attollens, et rursus subsidens ; si forte ita acciderit, ut 
(diligenti iacto examine) rejiciatur motus alter, de quo 

8 Bf Peni, Bacon seemed to in- the Pftdfic Ooeene. 

dude the cliief part of South Ame- * The Rotation of the Euth 

rica on the Eastern Coast. Cf. causes the great currenta in the 

Bupra, II. 37. And the Mara Au- Ocean — the Polar cnmDt and tbe 

strale here ia notour modem South- Grulf stream : and also the Trade 

em Ocean, hut the Southem and winda in the air, but not the 'Rdea. 
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diximus, progressivus. Tum vero erit trivium circa 
hanc naturam tale. Necesse est, ut motus iste» per 
quem aquse in fluxibus et refluxibus se attollunt, et 
rursus relabuntur, absque aliqua accessione aquarum 
aliarum, quse advolvuntur, fiat per unum ex his tribus 
modis ; vel quod ista aquarum copia emanet ex inte- 
rioribus terrae, et rursus in illa se recipiat ; vel quod 
non sit aliqua amplior moles aquarum, sed quod esedem 
aquse (non aucto quanto suo) extendantur, sive rare- 
fiant, ita ut majorem locum et dimensionem occupent» 
et rursus se contrahant; vel quod nec copia accedat 
inajory nec extensio amplior, sed eaedem aquse (prout 
sunt, tam copia quam densitate aut raritate) per vim 
aliquam magneticam desuper eas attrahentem, et evo- 
cantem, et per consensum se attollant, et deinde se 
remittant. Itaque reducatur (si placet) jam inquisitio 
(missis duobus illis motibus prioribus) ad hunc ulti- 
mum; et inquiratur si fiat aliqua talis sublatio per 
consensum, sive vim magneticam. Atqui primo mani- 
iestum est» universas aquas, prout ponuntur in fossa 
sive cavo maris, non posse simul attolli, quia deesset 
quod succederet in fundo; adeo ut si foret in aquis 
aliquis hujusmodi appetitus se attollendi, ille ipse ta- 
men a nexu rerum, sive (ut vulgo loquuntur) ne detur 
vacuum, fractus foret et cohibitus. Relinquitur, ut 
attollantur aquse ex aliqua parte, et per hoc minuantur 
et cedant ex alia. Enimvero rursus necessario seque- 
tur, ut vis illa magnetica, ciun super totum operari non 
possit, circa medium operetur intensissime, ita ut aquas 
in medio attollat ; ill» vero sublatse, latera per succes- 
sionem deserant et destituant. 

Itaque jam tandem perventum est ad instantiam 
crucis circa hoc subjectum. Ea talis est. Si invenia- 
tur, quod in refluxibus maris aquarum superficies in 

R 
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mari sit arcuata magis et rotunda, attoUentibus se 9ci- 
lioet aquis in medio maris, et deficientibus circa laten» 
quse sunt litora; et in fluxibus eadem superficies dt 
magis plana et sequa, redeuntibus scilioet aquis ad 
priorem suam positionem ; tum certe per hanc imtat^ 
tiam deeisoriam potest recipi sublatio per vim magne- 
ticam; aliter prorsus abjudicanda est. Hoc vero in 
fretis per lineas nauticas non difficile est experiri; 
videlicet utrum in refluxibus versus medium maris 
mare non sit magis altum sive profundum, quam in 
fiuxibtts. Notandum autem est, si hoc ita sit, fieri 
(contra ac creditur) ut attollant se aquse in refluxibua» 
demittant se tantum in fluxibus» ita ut litora vestiant 
et inundent. 

(2.) Similiter, sit natura inquisita, motus rotationis 
spontaneus ^^ ; et speciatim, utrum motus diumus» per 
quem sol et stellse ad conspectum nostrum oriuntur et 
occidunt, sit motus rotationis verus in ccelestibus ; aut 
motus apparens in coelestibus, verus in terra. Poterit 
esse instantia cruds super hoc subjectnm talis. Si 
inveniatur motus aliquis in oceano ab oriente in occi- 
dentem, licet admodnm languidus et enervatus: si 
idem motus reperiatur paulo incitatior in aere, pr»- 
sertim intia tropicos, ubi propter majores circulos est 
magis perceptibilis : si idem motus reperiatur in hnmi- 
lioribus cometis, jam factus vivus et validus: si idem 
motus reperiatur in planetis, ita tamen dispensatus et 
graduatus, ut quo propius absit a terra, sit tardior ; quo 
longius, celerior; atque in co&lo demum stellato^ sit 



>® Cf. Bnpr. II. 5. (ad fln.) We men ; for n^leeliiig Galileo ; and 

need say no more abont thia ex- q^Nurently for beinff igiiorant of 

ploded doctrine, than that in spite Kepler^s Lawa. 

of the apdogy to be made for Ba- n Bacon had a strong lildng fer 

con (tee note to 11. 5.), he waa to the doctrine of conoentric didet, 

tome degree culpable for ranking with Terra for a centre point: in 

Copemicus with the old Aatrono- the outermoat of which circlea he 
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velocissimus : tum certe recipi debet rootus diurnus 
pro yero in coelis, et abnegandus est motus teme ; quia 
manifestum erit, motum ab oriente in occidentem esse 
plane cosmicum, et ex consensu universi, qui» in sum- 
mitatibus coeli maxime rapidus, gradatim labascat* et 
tandem desinat, et extinguatur in immobili, Tidelicet 
terra. 

Similiter, sit natura inquisitay motus rotationis ille 
alter apud astronomos decantatus, renitens et contra- 
rius motui diumo, yidelicet ab occidente in orientem, 
quem veteres astronomi attribuunt planetis, etiam coelo 
stellato ; at Copemicus, et ejus sectatores, teme quo- 
que; et quieratur, utrum inveniatur in reram natura 
aliquis talis motus, an potius res conficta sit et suppo- 
sita, ad compendia et commoditates calculationum, et 
ad pulcbrum illud, scilicet de expediendis motibus 
ccelestibus per circulos perfectos. Neutiquam enim 
evincitur iste motus esse in superais veras et realis, 
nec per defectum restitutionis planetse in motu diumo 
ad idem punctum cceli stellati, nec per diversam poli- 
tatem zodiaci, habito respectu ad polos mundi; quse 
duo nobis hunc motum pepererant. Primum enim 
phienomenon per anteyersionem et derelictionem op- 
time salvatur; secundum per lineas spirales; adeo ut 
inaequalitas restitutionis, et declinatio ad tropicos, pos- 
sint esse potius modificationes motus unici illius diurai, 
quam motus renitentes, aut circa diversos polos. £t 
certissimum est, si paulisper pro plebeiis nos gera- 
mus^^y (missis astronomoram et scholie commentis, 
quibus illud in more est, ut sensui in multis immerito 



pkced the " Starry Heavens." He i^ Thia looks very like an appeal 

also dividea (in connection with the to the vulgar and the unaadated 

aame theory) Cometa into higher senBes. Are theae not Idola aa fiital 

and lower. (See below, note ao.) as any he has pointed out? 
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Yim (aciant, et obecuriora malint) talem esBe motum 
istum ad sensum, qualem diximus: cujus imaginem 
per fila ferrea (veluti in machina) aliquando repnesen- 
tari fecimus. 

Verum instantia cruds super hoc subjectum poterit 
esse talis. Si inveniatur in aliqua historia fide digna, 
fuisse cometam aliquem, vel sublimiorem, vel humilio- 
rem, qui non rotaverit cum consensu manifesto (licet 
admodum irregulariter) motus diurni, sed potius rota- 
verit in contrarium coeli ; tum certe hucusqne judican- 
dum est» posse esse in natura aliquem talem motum. 
Sin nihil hujusmodi inveniatur, habendus est pro sus- 
pecto, et ad alias instantias crucis circa hoc confiigien- 
dum. 

(8.) Similiter, sit natura inquisita» pondus sive grave^. 
Bivium circa hanc naturam tale est. Necesse est, ut 
gravia et ponderosa vel tendant ex natura sua ad cen* 
trum terr»» per proprium schematismum ; vel ut a 
massa corporea ipsius terrBe» tanquam a congregatione 
corporum connaturalium, attrahantur et rapiantur, et 
ad eam per consensum ferantur. At posterius hoc si 
in causa sit, sequitur, ut quo propius gravia appropin- 
quant ad terram, eo fortius et majore cum impetu 
ferantur ad eam ; quo longius ab ea absint, debilins et 
tardiusy (ut fit in attractionibus magneticis) idque fieri 
intra spatium certum; adeo ut si elongata Aierint a 
terra tali distantia, ut virtus terrse in ea agere non 
possit, pensilia mansura sint, ut et ipsa terra, nec om- 
nino decasura. 

Itaque talis circa hanc rem poterit esse instantia 



i> GnTity. As far as his know- limits ; and the wj in wbich bo- 

ledge went, Bacon'8 notione as to dies would become ''pennha," ia 

gnvity are good. His language curioue. 
about the "virtua teme" and its 
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crucis. Sumatar horologiuin ^^ ex iis, quie moventur 
per pondera plumbea ; et aliud ex iis, quse moventur 
per compressionem laminse ferreaa ; atque vere proben- 
tur, ne alterum altero velocius sit, aut tardius ; deinde 
ponatur horologium illud movens per pondera super 
fastigium alicujus templi altissimi, altero illo inira de- 
tento ; et notetur diligenter» si horologium in alto 
situm tardius moveatur quam solebat, propter dimi- 
nutam virtutem ponderum. Idem fiat experimentum 
in profiindis minerarum alte sub terra depressarum; 
utrum horologium hujusmodi non moveatur velocius 
quam solebat, propter auctam virtutem ponderum. 
Quod si inveniatur virtus ponderum minui in sublimi, 
aggravari in subterraneis ; recipiatur pro causa ponderis 
attractio a massa corporea terrse. 

(4.) Similiter, sit natura inquisita, verticitas acus fer- 
rese» tact» magnete^^ Circa hanc naturam tale erit 
bivium. Necesse est» ut tactus magnetis vel ex se 
indat ferro verticitatem ad septentriones et austrum; 
vel ut exdtet ferrum tantummodo et habilitet : motus 
autem ipse indatur ex prsesentia terrse, ut Gilbertus 
opinatur, et tanto conatu probare nititur. Itaque huc 
spectant ea, quie ille perspicaci industria conquisivit. 
Nimirum quod clavus ferreus, qui diu duravit in situ 
versus septentriones et austrum, colligat mora diutina 
verticitatem, absque tactu magnetis: ac si terra ipsa, 
quse ob distantiam debiliter operatur, (namque super- 



n 



^* This example will not do. The 
Horologium/* or fly-clock, woold 
act well enough were the earth sta- 
tionary, and were there no other 
active force. Besides, the gravity 
at the bottom of a mine would be 
leas : both becanae of the actual 
diminution, and of the masa of 
matter now placed above the pointy 



which before attracted downwarda, 
and now upwards. 

ift The Polarity of the Needle. 
This section is ingenious. We here 
meet Gilbert again. It was with 
8uch a " terrella,'' or little globe, ae 
Bacon here proposes to uae, that 
Gilbert made bis experiments. See 
8upr. I. 54. 
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ficie8 aut extima incnistatio teme Tirtutis magnetioe, 
ut ille vult, expers est) per moram tamen longam mag- 
netis tactum suppleret, et ferrum exciret, deinde exd- 
tum conformaret et Yerteret. RursuB, quod ferrum 
ignitum et candens^ si in extinctione sua exporrigatur 
inter septentriones et austrum, coUigat quoque Yertid- 
tatem, absque tactu magnetis: ac si partes ferri in 
motu positae per ignitionem, et postea se recipientes» 
in ipso articulo extinctionis suae magis essent suscep- 
tivae» et quaai sensitivffi virtutis manantis a terra, quam 
alias, et inde fierent tanquam excitae. Verum luec, 
licet bene observata» tamen non evincunt prorsus quod 
ille asserit. 

Instantia crucis autem circa hoc subjectum poterit 
esse talis. Capiatur terrella ex magnete, et notentur 
poli ejus ; et ponantur poli terrellae versus ori^tem et 
occasum, non versus septentriones et austrum, atque 
ita jaceant : deinde superponatnr acus ferrea inta<^ et 
permittatur ita manere ad dies sex aut septem. Acus 
vero (nam de hoc non dubitatur) dum manet super 
magnetem, relictis polis mundi, se vertet ad poios 
magnetis. Itaque quamdiu ita manet, vertitur scilicet 
ad orientem et occidentem mundi. Quod si inveniatur 
acus illa remota a magnete, et posita super versorium, 
statim se applicare ad septentriones et austrum, vel 
etiam paulatim se eo recipere ; tum recipienda est pra 
causa, praesentia terrae : sin autem vertatur (ut prius) in 
orientem et occidentem, aut perdat verticitatem, ha- 
benda est illa causa pro suspecta» et ulterius inquiren- 
dum est. 

(5.) Similiter, sit natura inquisita, corporea substantia 
lunse ^^ ; an sit tenuis, flammea, sive aerea, ut plurimi 

>* The itractiiie of the Moon. that it is " tenuis," and noi uoHd : 
Bacon seems to incline to the view perhape in antagoniim to Gilbert 
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ex priscis philosophis opinati 8unt ; an solida et densa» 
at Gilbertus et mnlti moderni, cnm nonnullis ex anti- 
qpiSf tenent. Rationes poBterioris istins opinionis fiin* 
dantur in hoc maxime, quod luna radios solis refiectat ; 
neque yidetur fieri reflexio lucis nisi a solidis. 

Itaque instantue crucis circa hoc subjectum ese esse 
poterunt (si modo aljquffi sint) quie demonstrent refle* 
xionem a corpore tenui, qualis est flamma, modo sit 
crassitiei sufficientis. Certe causa crepusculi, inter 
alias, est reflexio radiorum solis a superiore parte 
aeris '^. Etiam quandoque reflecti videmus radios solis 
temporibus vespertinis serenis, a fimbriis nubium rosci- 
darum, non minori splendore, sed potios illustriori, et 
magis glorioso, quam qui redditur a corpore lun»; 
neque tamen constat, eas nubes coaluisse in corpus 
densum aquse. Etiam Tidemus, aerem tenebrosum 
pone fenestras noctu reflectere lucem candelie, non 
minus quam corpus densum ^^. Tentandum etiam foret 
experimentum immissionis radiorum solis per foramen, 
super flammam aliquam subfuscam et cseruleam. Sane 
radii aperti solis» incidentes in flammas obscuriores, 
videntur eas quasi mortificare, ut conspiciantur magis 
instar fumi albi, quam flammse. Atque hsec imprsesen- 
tiarum occurrunt, quse sint ex natura instantiarum cru- 
cis circa hanc rem ; et meliora fortasse reperiri possunt. 
Sed notandum semper est, reflexionem a flamma non 



and the new schooL Their proof of 
its sofidity was not of much value. 
But this signifies little now that we 
are able to calcukte accurately the 
denaity, not only of the Moon, but 
even of the most distant Planets. 

17 True enough, if we add the 
R^actkm of rays. The blueness 
of the air arises from the watery 
particles in it: and the light thus 
reflected from the aky ia polariaed : 



80 that the fact of " Reflexio a cor- 
pore tenui" is fully established. 

i^ Bacon'8 reason for this pheno- 
menon ia wrong. It ia reidly the 
polished surlace of the glass which 
reflecta the rays : and tlids is always 
the case, but is only yiBible to us 
when there is neither light nor ob- 
ject on the other side to destroy 
the image crfated. 
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6686 6xp6ctandaii], nisi a flamma alieujaB profiinditatis : 
nam aliter vergit ad diaphauum. Hoc autem pro certo 
ponendum, lucem semper in corpore lequali aut excipi 
et transmitti, aut resilire. 

(6.) Similiter, sit natura inquisita, motu8 missilium ^; 
veluti spiculorum, sagittarum, globulorum, per aerem. 
Hunc motum schola (more 8uo) yalde n^ligenter ex- 
pedit; 8ati8 habens, si eum nomine motus Tiolenti a 
naturali (quem Tocant) di8tinguat ; et quod ad primam 
percussionem sive impukionem attinet, per illud (quod 
duo carpara non passint esse in uno loco^ ne fiat pene- 
tratio dimensionum) 8ibi satisfaciat; et de processu 
continuato i8tiu8 motus nihil curet. At circa hanc na- 
turam bivium est tale : aut iste motus fit ab aere ve- 
hente, et pone corpus emissum se colligente, instar 
fluvii erga scapham, aut venti erga paleas ; aut a par- 
tibus ipsius corporis non sustinentibus impressionem, 
sed ad eandem laxandam per successionem se promo- 
ventibus. Atque priorem illum recipit Fracastorius^, 
et fere omnes qui de hoc motu paulo subtilius inquisi- 
verunt: neque dubium est, quin sint aeris partes in hac 
re nonnuUse ; sed alter motus procuidubio verus est, ut 
ex infinitis constat experimentis. Sed inter caeteras, 
poterit esse circa hoc subjectum instantia crucis talis ; 
quod lamina, aut filum ferri paulo contumacius» vel 
etiam calamus sive penna in medio divisa» adducta et 



opposed to the Copemicaii bypo- 
thesis ; and he wrote a book, en» 
titled Homooentrica, to simpKify 
that ezplanation of heaTenly Phe- 
nomena, which made Earth the oen- 
tre-point of the syatem, and placed 
the planeta one after another, and 
flnally the "Coelmn SteUatnm," in 
fized orbita of ether, all ooncentiic 
in tbe earth. See Drinkwater^a Life 
of Galileo, p. 13. 



1* The motion of 
" Schola" here probably means all 
ezisting Philoaophera, with the ez- 
cepdon of Bacon. This " motoa 
missilium" is now aafely honaed aa 
a branch of Dynamical Science ; 
and all diacuasions aa to Violent 
and Natnral Motion, &c. are at an 
end. 

^ Cf. Bupra, II. 35. (note 97.) 
Fracattoro^B viewa were violently 
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curvata inter pollioem et digitum, exsiliant. Manifes- 
tum enim est, hoc non posse imputari aeri se pone coiv 
pu8 coiiigentiy quia fons motus est in medio laminie vel 
calamiy non in extremis. 

(7.) Similiter, sit natura inquisita, motus ille rapidus 
et potens expansionis pulveris pyrii in flammam^ : 
unde tanttt moles subvertuntur, tanta pondera emit* 
tuntur, quanta in cuniculis majoribus, et bombardis 
videmus. Bivium circa hanc naturam tale est. Aut 
excitatur iste motus a mero corporis appetitu se dila- 
tandi» postquam fuerit inflammatifm ; aut ab appetitu 
mixto spiritus crudi, qui rapide fugit ignem, et ex eo 
circumfusOi tanquam ex carcere, violenter erumpit. 
Schola autem, et vulgaris opinio tantum versatur circa 
priorem illum appetitum. Putant enim homines» se 
pulchre philosophari, si asserant, flammam ex forma 
elementi necessitate quadam donari locum ampliorem 
occupandi, quam idem corpus expleverat, cum subiret 
formam pulveris, atque inde sequi motum istum. In- 
terim minime advertunt, licet hoc verum sit, posito 
quod flamma generetur, tameu posse impediri flammse 
generationem a tanta mole, quie illam comprimere et 
suffocare queat ; ut non deducatur res ad istam neces- 
sitatem, de qua loquuntur. Nam quod necesse sit fieri 
expansionem, atque inde sequi emissionem, aut remo- 
tlonem corporis quod obstat, si generetur flamma, recte 



'1 The ezplosive power of Gnn- 
powder. Here Bacon'8 language is 
again tinged with the old Scholastic 
manner oT ezpresaion, *' cmdns Sf^ 
xitua, qui est in I^tro." Hia way 
of accounting for it ia ahaolutdjr 
wrong, ezcept in ao lur aa Charooal 
ia the oonnecting Iink between Salt- 
petre and Sulphur. He enkiges on 
hia ezplanation in his " Cogitationes 



de Natura Renun,** chap. 9, whicih 
ia a pait of the fragmenta of the 
Third Part of the Inatauratio. 
Milton illuatratea the knguage of 
the Schoola. Par. Loet, vi. 478. 

'* Materiala dark and crude 
Of spirituoua and nitrous spume." 

Nitre ia the baae of mwaj Tiolent 
detonating Bubatancee. 
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putant. Sed ista neoessitas plane evitatur, si moles illa 
solida flammam supprimat, antequam generetur. At- 
que Tidemus, flammam» prsesertim in prima gen^ra- 
tione, moUem esse et lenem, et requirere cavum, in 
quo experiri et ludere posBit. Itaque tanta violeutia 
huic rei per se assignari non potest. Sed illud yerum ; 
generationem hujusmodi flammamm flatulentarum» et 
Teluti ventorum igneorum, fieri ex conflictn duorum 
corporum, eorumque natur» inter se piane contrariie ; 
alterius admodum inflammabilis, quse natura Tiget in 
sulphure ; alterius flammam ezhorrentis, qualis est spi- 
ritus crudus, qui est in nitro ; adeo ut fiat conflictus 
mirabilis» inflammante se sulphure quantum potest, 
(nam tertium corpus, nimirum carbo salicis, nil aliud 
fere praestat, quam ut illa duo corpora incorporet» et 
commode uniat) et erumpente spiritu nitri quantum 
potest, et una se dilatante, (nam hoc fiiciunt et aer, et 
omnia cruda, et aqua, ut a calore dilatentur^) et per 
istam fugam et eruptionem interim flammam sulphuris, 
tanquam foUibus occultis, undequaque exufflante. 

Poterunt autem esse tnstantia crucis circa hoc sub- 
jectum duorum generum. Alterum eorum corporum, 
qu» maxime sunt inflammabilia, qualia sunt sulphur, 
caphura, naphtha, et hujusmodi, cum eorum misturis; 
qu8e citius et facilius concipiunt flammam, quam puivis 
pyrius, si non impediantur : ex quo liquet, appetitum 
inflammandi per se effectum illum stupendum non ope- 
rari. Alterum eorum, quse flammam fugiunt et ex- 

^ " hoo faciant, ut dilatentiir." it was paimiiwr. In the traiMlatiQn 

I haTB kept the eubjunctiye in the pabliahed in anotiiier volanifl^ I haTO 

Latin Tezt, and suppose that it ventured to take it ae if Bacon had 

muBt be translated simplyj " air, written '* dilatantur," L e. '* air, &e. 

&c. are expanded." It Beems an burat forth when ezpanded under 

eztraordinary phrase, and one of no the influence of Heat." 
authority; fammU being uied ae if 
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horrent, qualia sunt sales omnes. Videmus enim, si 
jaciantur in ignem, spiritum aqueum erumpere cum 
firagore, antequam flamma ooncipiatur ; quod etiam le- 
niter fit in foliis paulo contumacioribus, parte aquea 
erumpente, antequam oleosa concipiat flammam. Sed 
maxime cemitur hoc in argento yivo, quod non male 
dicitur aqua mineralis. Hoc enim, absque inflamma- 
tione, per eruptionem et expansionem simplicem, vires 
pulyeris pyrii fere adsequat; quod etiam admixtum 
pulveri pyrio ejus vires multiplicare dicitur. 

(8.) Similiter, sit natura inquisita, transitoria natura 
flamm», et extinctio ejus momentanea^. Non enim 
▼idetur natura flammea bic apud nos figi et consistere, 
sed singulis quasi momentis generari, et statim extin- 
gui. Manifestum enim est in flammis, quse bic conti- 
nuantur et durant» istam durationem non esse ejusdem 
flammffi in individao, sed fieri per successionem novie 
flamm» seriatim generatse^ minime autem manere 
eamdem flammam numero ; id quod facile perspicitur 
ex boc, quod subtracto alimento sive fomite flammse, 
flamma statim pereat. Bivium autem circa banc na- 
turam tale est. Momentanea ista natura aut fit remit- 
tente se causa, quie eam primo genuit, ut in lumine, 
sonis, et motibus (quos voeant) violentis; aut quod 
flamma in natura sua possit bic apud nos manere, sed 
a contrariis naturis circumfusis vim patiatur et de- 
struatur. 

Itaque poterit esse circa boc subjectum ifistanHa 
cruds talis. Videmus flammas in incendiis majoribus, 
quam alte in sursum ascendant. Quanto enim basis 

3> The tnuuitory natureof Flame. kindled Air ia Flame .ia abaord, are 

Gf. aapra, II. 13. lost. 27. — Ba- unfortunate dogmatisma on an in- 

con'8 condusionfl that Air com<- sufficient baaisj aa Air is the chief 

preaaes Flame, and that to say that aupporter of Flame. 
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flammie est latior, tanto yertez sublimior : itaqae Tide- 
tur prineipium exstinctionis fieri circa latera, ubi ab 
aere flamma comprimitur, et male habetur. At medi- 
tullia flammffi, quse aer non contingit» sed alia flamma 
undique circundat, eadem numero manent ; neque ex- 
tinguuntur, donec paulatim anguatentur ab aere per 
latera circumfuso. Itaque omnis flamma pyramidalis 
est basi circa fomitem largior, vertice autem (inimi- 
cante aere, nec suppeditante fomite) acutior. At fu- 
mu8 angustior circa basim ascendendo dilatatur, et fit 
tanquam pyramis inyersa ; quia scilicet aer fumum re- 
cipit, flammam (neque enim quispiam somniet, aerem 
esse flammam accensam» cum sint corpora plane hete- 
rogenea) comprimit. 

Accuratior autem poterit esse instafOia crucis ad 
hanc rem accommodata, si res forte manifestari possit 
per flammas bicolores. Capiatur igitur situla panra ex 
metallo, et in ea figatur panra candela cerea acoensa ; 
ponatur situla in patera, et circumfundatur spiritus 
yini in modica quantitate, quae ad labra situte non 
attingat; tum accende spiritum Tini. At spiritus ille 
vini exhibebit flammam magis scilicet cieruleam» lych- 
nus candelae autem magis flavam. Notetur itaque 
utrum flanmia lychni (quam fiEicile est per colorem a 
flamma spiritus vini distinguere ; neque enim flammse, 
ut liquores, statim commiscentur) maneat pyramidalis, 
an potius magis tendat ad formam globosam, cum nihil 
inveniatur quod eam destruat aut comprimat. At hoc 
posterius si fiat, manere flammam eandem numero, 
quamdiu intra aliam flammam concludatur» nec vim 
inimicam aeris experiatur, pro certo ponendum est. 

Atque de instantiis crucis haec dicta sint^. Lon- 

^ Cf. Playfur, Encycl. Brit. toL i. braoches of sdeDce wfaere it (the crn- 
Diu. iii. p. 466. ** In all thoee cial method) oannot eaalj be reeort^- 
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giores autem in iis tractandis ad hunc finem fiiimus, ut 
homines paulatim discant et assuefiant de natura judi* 
care per instantias crucis^ et experimenta lucifera, et 
non per rationes probabiles. 

XXXVII. 

Inter prtjerogativas instantiarum ponemus loco de- 
cimo quinto instantias divortii^ ; qu» indicant separa- 
tiones naturarum earum, qu» ut plurimum occurrunt. 
Differunt autem ab instantiis, qu» subjunguntur in- 
stantiis comitatus ; quia illse indicant separationes na* 
tursB alicujus ab aliquo concreto, cum quo illa famili- 
ariter consuescit ; b» yero separationes naturse alicujus 
ab altera natura. Differunt etiam ab instantiis crucis, 
quia nihil determinant, sed monent tantum de separa- 
bilitate unius naturse ab altera. Usus autem earum 
est ad prodendas falsas formas, et dissipandas leyes 
contemplationes ex rebus obviis orientes ; adeo ut yoI- 
uti plumbum et pondera iutellectui addant^. 

Exempli gratia : sint naturse inquisitse quatuor na- 
turse illse, quas contuhemales yult esse Telesius^, et 
tanquam ex eadem camera: yiz. calidum, lucidum. 



ed to (the drcumstances of an expe- 
riment being oat of our power, and 
incapable of being vaiied at plea- 
aure), there is often a great want of 
oondudve evidence. Thia holds 
of Agriculture, Medidne» Political 
Economy, &c. In theae men de- 
ceive themselveB in consequence of 
this, and think they are reaaoning 
from liEtct and ezperiencey when, in 
realitj, they are only reaaoning from 
a mizture of truth and fidsehood.'* 

^ These '' Inatancee of Divorce" 
are cases in which nothing is de- 
termined (as in Crudal Instancea), 
but in which the distinctiona be- 
tween Classes in Nature are dis- 



cemed. They appear at first nght 
like the Instantie Comitatus, but 
are not; for these latter are only 
indicative of the absence of some 
Nature or quality in concretes ; i. e. 
in individuals with which they are 
usuaUy connected : so Idiots would 
be Instanti» Comitatus as lacking 
Beason — a quality of Humanity: 
while these Instances of Divoroe 
are simply sudi casea as shew dis- 
tinction between dasses which are 
near one another — as hght and 
heat. 

^ This phrase is the same as 
that in 1. 104. 

^ Cf. supra, 1. 116. 
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tenue, mobile, 8ive promptum ad motum. At plnrims 
inveniuntur instanHof divortii inter ipfins. Aer enim 
tenuis est et habilis ad motum, non calidus ant Inci- 
dus: luna lucida, absque calore: aqua fervens, calida 
absque lumine: motus acus ferre» super yersorium, 
pemix et agilis, et tamen in corpore frigido, denso, 
opaco : et complura id genus. 

Similiter, sint naturs inquisitse natura corporea et 
actio naturalis^. Videtur enim non inyeniri actio na- 
turalis, nisi subsistens in aliquo corpore. Attamen 
possit fortasse esse circa hanc rem instantia nonnulla 
divortii. Ea est actio magnetica, per quam ferrum 
fertur ad magnetem, gravia ad globum terrse. Addi 
etiam possint alise nonnull» operationes ad distans. 
Actio siquidem hiyusmodi et in tempore fit, per mo- 
menta, non in puncto temporis ; et in loco, per gradus 
et spatia. Est itaque aliquod momentum temporis, et 
aliquod interyallum loci, in quibus ista virtus sive actio 
hseret in medio inter duo illa corpora, quse motum 
cient. Reducitur itaque contemplatio ad hoc; utrum 
illa corpora, qu8e sunt termini motus, disponant vel 
alterent corpora media, ut per successionem et tactum 



^ Hiis ii an ezample of no grett 
TBlue. Baooii'8 uae of the Terms 
Virtus and Jetio ie veiy TBgue. 
Tbe point on which he meBns to 
insist 18 that there moet be an ex- 
ertion of force whieh is neither in 
the Iron nor in the Magnet» bnt 
between both ; and that tUs» being 
aensibly inappredable, ia incorpo- 
real. lliia condnaion ia an aaanmp- 
tion, and perhapa not a oonect 
one. In all probability the attractiTe 
force of gravity (which corresponds 
to it) ia phyiical and corporeal; 
though we m9j not be able to ez- 
phun exactly what it is or how ez- 



erted. We are, in ftcty ignonat 
of the real link between caoae and 
effect in phyaical operaliona. Yel 
thii inatancey with ita iUoatraliona» 
ahewa that Baoon had got upon tha 
tnck of the difficult queetions of 
the tganamiiaion of Mi^^netian* 
Heat, light, &c. from body to 
hodj, whoee phenomena are yet hnt 
imperliectiy, peih^ not ataUy uiukr- 
stood. His pioUsm here ii — mnat 
aU operalions in Nalure be carned 
on by action in corporeal bodiea; 
or are not some things (hke light) 
transmitted throngh an incorponal 
medium ? 
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yerum labatnr yirtus a termino ad terminuni, et inte- 
rim subsiBtat in corpore medio ; an horum nihil sit» 
praeter corpora, et yirtutem, et spatia ? Atque in radiis 
opticis, et Bonis, et calore, et aliis nonnuUis operantibus 
ad distans, probabile est, media corpora disponi et al- 
teiari : eo magis» quod requiratur medium qualificatum 
ad deferendam operationem talem. At magnetica illa 
sive coitiva yirtus admittit media tanquam adiaphora, 
nec impeditur virtus in omnigeno medio. Quod si nil 
rei habeat Tirtus illa aut actio cum corpore medio, 
sequitur quod sit yirtus aut actio naturalis ad tempus 
nonnullum, et in loco nonnullo, subsistens sine cor- 
pore : cum neque subsistat in corporibus terminanti- 
bus, nec in mediis. Quare actio magnetica poterit 
esse instaniia ditortiiy circa naturam corpoream, et 
actionem natundem. Cui hoc adjici potest tanquam 
corollarium aut lucrum non prsetermittendum : yiz. 
quod etiam secundum sensum philosophanti sumi pos- 
sit probatio^, quod sint entia, et substantiie separatse et 
incorporese. Si enim virtus et actio naturalis, emanans a 
corpore, subsistere possit aliquo tempore, et aliquo loco, 
omnino sine corpore; prope est ut possit etiam ema- 
nare in origine sua a substantia incorporea. Videtur 
enim non minus requiri natura corporea ad actionem 
naturalem sustentandam et devehendam, quam ad ex- 
citandam aut generandam. 

XXXVIII. 

Sequuntur quinque ordines instantiarum^ quas uno 
yocabulo generali instantias lampadis^^ siye informa- 
tionis primaf appellare consueyimus. Ese sunt, qu» 



^ Hus, too, — an Bttempt to prove cause they propoae chiefly to en- 

the ezistence of an incorporeal Na- lighten our daik aenaes, and to 

tnre by the aenaes — ^is strange. make onr apprehenaion of fiicta 

^ Instanoea of the Lamp, be- more conrect. 



' 
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auxiliaiitur senrai. Cam enim omnis ifUerpretaHo wh 
tur6B ineipiat a sensu ; atque a sensuum peroeptionibus» 
recta» constanti, et munita yia, ducat ad perceptiones 
intellectus, quse sunt notiones vere et axiomata: ne- 
cesse est» ut quanto magis copios» et exact» fuerint 
reprsesentationee, siye pmbitiones ipsius sensus, tanto 
omnia cedant fieu^ilius et felicius. 

Harum autem quinque instantiarum lampadis, pri- 
mse^^ roborant, ampliant, et rectificant actiones sensus 
immediatas: secundie deducunt non-sensibile ad s^d- 
sibile : terti» indicant proeessus continuatos sive series 
earum rerum et motuum, quie (ut plurimum) non no- 
tantur, nisi in exitu aut periodis : quart» aliquid sub- 
stituunt sensui in meris destitutionibus : quint» exd- 
tant attentionem seasus et advertentiam, atque una 
limitant subtilitatem rerum. De bis autem singulis 
jam dicendum est. 

XXXIX. 

Inter prarogativas instantiarum^ ponemus loco de- 
cimo sexto instantias januof sive portis : eo enim no- 
mine eas appellamus, quse juvant actiones sensus im- 
mediatas. Inter sensus autem manifestum est partes 
primas tenere yisum, quoad informationem : quare buic 
sensui prsecipue auxilia conquirenda. Auxilia autem 
triplicia esse posse videntur: vei ut percipiat non 



>l The itt (Janu») provide In- 
Btrumental aid« like die Teleecope, 
&c., to increase and improve the 
impreBsiona of sense. 

The and (C&tantee) enlaige our 
•phere of Bennble appredation. 
Snch woold be the Air-pump, the 
Barometer, or the Electrical Ma- 
chine. 

The 3rd (Vi») shew the gradnal 



proceae of Nature — that it la nol 
** per saltum.*' 

The 4th (Supplementi) supplj 
inibrmation where the senaee ML 
He inatances Magnedem. 

The 5th (Persecantea) penetanta 
into the aubtle nature of thingSy and 
ezdte the attention of the aeneee to 
subUe fiictSy which before they were 
wont to neglect. 
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visa; vel ut majore intervallo; vel ut exactius et dis- 
tinctius. 

Priini generis sunt (missis bis-oculis^, et hujusmodi, 
qwd valent tantum ad corrigendam et levandam infir- 
mitatem visus non bene dispositi, atque ideo nihil am- 
plius informant) ea, qu» nuper inventa sunt perspi- 
cilla; quffi latentes et invisibiles corporum minutias, 
et occultos schematismos, et motus (aucta insigniter 
specierum magnitudine) demonstrant; quorum vi, in 
pulice, musca, vermiculis, accurata corporis figura et 
lineamenta, nec non colores et motus prius non con- 
spicui, non sine admiratione cernuntur. Quinetiam 
aiunt, lineam rectam calamo vel penicillo descriptam, 
per hujusmodi perspicilla inaequalem admodum et tor- 
tuosam cerni : quia scilicet nec motus manus licet per 
regulam adjutse, nec impressio atramenti aut coloris» 
revera sequalia existant; licet illse insequalitates tam 
minutae sint, ut sine adjumento hujusmodi perspidllo- 
rum conspici nequeant. Etiam superstitiosam quandanr^ 
observationem in hac re (ut fit in rebus novis et miris) 
addiderunt homines: viz. quod hujusmodi perspicilla 
opera natune illustrent, artis dehonestent. IUud vero 
nihil aliud est, quam quod texturse naturales multo 
subtiliores sint quam artificiosse. Perspicillum enim 
illud ad miuuta tantum valet: quale perspicillum si 
vidisset Democritus^, exsiluisset forte, et modum vi- 
dendi atomum (quam ille invisibilem omnino afllirma- 
vit) inveutum fuisse putasset. Verum incompetentia 
hujusmodi perspicillorum, pneterquam ad minutias tan- 
tum, (neque ad ipsas quoque, si fuerint in corpore ma- 

^ Bis-ocuti, Spectaclea. There have known much about, or to have 

ii also an aocount of the " Perspi- used himself . It was of couzae the 

dllum," or Magnifjring-glaaa, which germ of the Microacope. 

Baoon himself (from his language ^ Cf. aupr. I. 51, &c. 
" Quinetiam aiunt") seems not to 

S 
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juscalo) usam rei destniit Si enim inyentam extendi 
posset ad corpora majora, aut corporam majornm mi* 
natias; adeo ut textura panni lintei conspici posBet 
tanquam rete ; atque hoo modo minutis latentes et in- 
lequalitates gemmarum, liquorum, urinarum, sanguinia, 
vulnerum, et multarum aliarum rerum cemi possent; 
magn» proculdubio ex eo invento commoditates capi 
poBsent. 

Secundi generis sunt illa altera perspiciUa, qu» 
memorabili conatu adinyenit Oalilieus^ : quorum ope» 
tanquam per scaphas aut naviculas, aperiri et exerceri 
possint propiora cum coelestibus commercia. Hinc enim 
constat» galaxiam esse nodum sive coacervationem stel- 
larum parvarum, plane numeratarum et distinctarum : 
de qua re apud antiquos tantum suspicio fuit. Hinc 
demonstrari videtur, quod spatia orbium (quos vocant) 
planetarum non sint plane vacua aliis stellis ; sed quod 
coelum incipiat stellascere, antequam ad coelum ipsum 
«nstellatum veutum sit ; licet stellis minoribuSy quam ut 
sine perspicillis istis conspici possint. Hinc choreas 
illas stellaram parvaram circa planetam Jovis (unde 
conjici possit, esse in motibus stellarum plura centra^) 



^ Remarkable as a mention of 
Galileo with approbafcion. Some 
have denied that Galileo really in- 
yented the Teleecope. But it eeems 
to have been his discorery. See 
Drinkwater'8 Life of Galileo, pub- 
lished in the library of Uaeful 
Knowledge, chap. vL The eini^ 
lens and ita use were well known 
long before Galileo, and there are 
paaaageB in both Fracastofo*8 wri- 
tinga and in thoee of Baptista Porta, 
which seem to ehew tbat they had 
tried to combine two lenses tog^ 
ther. Roger Baoon'8 hmguage haa 
led some to oonceive (aee Pa]graTe'8 
Merchant and Friar) that he was 



really the inventor of the Telescope : 
but this doea not seem to have been 
the case. At any rate Galileo waa 
the firat peraon who invented it 
from acientific prindplea. He oom* 
bined a plano-convex and a plano- 
ooncave lens, the latter the neaxer 
to the ejre, dietant from each other 
by the difference of their focal 
lengthe;— their principle was thal 
of the Open-glaaa. He alao ooo» 
structed Microecopee on the aame 
principle. 

» Thia refervnce to the Satdlitaa 
of Jupiter; and the poeaibility of 
many oentrea, shewa that Baeon 
was after all prepared to accept dM 
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intueri licet. Hiac iusequalitates luminosi et opaci in 
luna distinctius oernuntur et locantur ; adeo ut fieri 
possit quiedam seleno-grapbia. Hinc maculse in sole ; 
et id genus: omnia certe inventa nobilia, quatenus 
fides bujusmodi demonstrationibus tuto adhiberi poaBit 
Qute nobis ob boc maxime suspectse sunt, quod in istis 
paucis sistatur experimentum, neque alia complura in- 
vestigatu (eque digna eadem ratione inventa sint. 

Tertii generis sunt bacilla illa ad terras mensurandasi 
astrolabia, et similia : quse sensum videndi non ampli-* 
ant, sed rectificant et dirigunt. Quod si sint alise in- 
stantiae, quse reliquos sensus juvent in ipsorum actioni- 
bus immediatis et individuis; tamen si ejusmodi sint, 
qufie informationi ipsi nihil addant plus quam jam ha« 
betur, ad id, quod nunc agitur, non faciunt Itaque 
earum mentionem non fecimus. 

XL. 

Inter preerogativas instantiarum ponemus loco de- 
cimo septimo instantias citantes; sumpto vocabulo a 
foris civilibus, quia citant ea ut compareant, quse prius 
non comparuerunt : quas etiam instantias evocantes ap- 
pellare consuevimus. Ese deducunt non-sensibile ad 
sensibile ^. 

Sensum autem fugiunt res, vel (1) propter distau- 
tiam objecti locati^; vel (2) propter interceptionem 



tnith had it been revealed in his 
own day. The Selenography which 
h« fore«ee8, hw, of conne, been 
canied to great perfection ; and the 
•pots in U&e Sun were first die- 
comed by Hanriot in 1610; and 
firom them it waa caloolated that 
the Sun revolvea on tts own axiii 
itt about 35 dajra 7 houra. Ba- 
con's caution is not to be deapised, 
thoogh hia haste in affirming that 



*' in istis paucis sistatur experimen- 
tum" is to be blamed. GaJileo dia- 
covered the Satellites of Jupiter. 

^ It ie hard to translate thia 
*' deducunt " without eome such 
periphrasia aa " bring down to the 
range of the Senaes that which waa 
previously beyond them." 

^ Thia claBs runa into that of the 
" Janua." For surely stars not vi- 
aible to the naked eye, but disco- 

S 2 
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sensus per corpora media ; yel (S) qaia objectam non 
eet habile ad impressionem in sensu fiausiendam; yel 
(4) quia deficit quantum in objecto pro feriendo seosu ; 
yel (5) quia tempus non est proportionatum ad actu- 
andum sensum ; yel (6) quia objecti percuaBio non to- 
leratur a sensu ; yel (7) quia objectum ante impleyit et 
possedit sensum, ut noyo motui non sit locus. Atque 
haec praecipue ad yisum pertinent, et deinde ad tactum. 
Nam hi duo sensus sunt informatiyi ad Iai]^m, atque 
de communibus objectis; ubi reliqui tres non informent 
fere, nisi immediate» et de propriis ol^ectis. 

(1) In primo genere non fit deductio ad sensibile, 
nisi rei, quse cerni non possit propter distantiam» adji* 
ciatur aut substituatur alia res, qufle sensum magis e 
longinquo proyocare et ferire possit : yeluti in signifi- 
catione rerum per ignes, campanas» et similia. 

(2) In secundo genere fit deductio» cum ea, quae 
interius propter interpositionem corporum latent, nec 
commode aperiri possunt, per ea» quae sunt in super- 
ficie, aut ab interioribus effluunt, perducuntur ad sen- 
sum: ut status humanorum corporum per pulsus, et 
urinas, et similia. 

(3, 4) At tertii et quarti generis deductiones ad plu- 
riraa spectant, atque undique in rerum inquisitione 
sunt *conquireudae. Hujus rei exempla sunt. Patet 
quod aer, et spiritus, et hujusmodi res, quse sunt toto 
corpore tenues et subtiles, nec cemi nec tangi possint. 

verable with a Telescope, would be fore ub by the Mieroscope. Of the 

apt illuBtnlioiM of this subdiviaion. fifth, the meaaiiremeDt of rery Tapid 

The aecond diviaion may be well intervala by ekctric light wonld be 

illustrated by the Stetheecope. The an inatanee. Of the aixth, colonred 

third by the chemical detection of glaaaee to ahade off the Sun'8 light. 

Gases, or (e. g.) the diacovery of Of the aeventh, be adduoea stroog 

Actiniam in rays of the Sun by ez- amella as his example» bat thinks 

poaure of a plate of silrer to them. the daaa one of no gieat ioqport- 

Tbe fourth would be brought be- ance. 
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Quare in inquisitione circa hujasmodi corpora, deduc- 
tionibus omnino est opus. 

Sit itaque natura inquisita, actio et motus spiritus*'^, 
qui includitur in corporibus tangibilibus. Omne enim 
tangibile apud nos continet spiritum invisibilem et in- 
tactilem, eique obducitur, atque eum quasi vestit. Hinc 
fbns triplex potens ille, et mirabilis processus spiritus in 
corpore tangibili. Spiritus enim in re tangibili, emis- 
8U89 corpora contrahit et desiccat; detentus» corpora 
intenerat et colliquat : nec prorsus emissus, nec pror- 
sus detentuSy informat, membrificat, assimilat, egerit, 
organizat» et similia. Atque hsec omnia deducuntur ad 
sensibile per effectus conspicuos. 

Etenim in omni corpore tangibili inanimato» spiritus 
inclusus primo multiplicat se, et tanquam depascit par- 
tes tangibiles eas, quse sunt maxime ad hoc faciles et 
prseparatse ; easque digerit, et conficit, et vertit in spi- 
ritum, et deinde una evolant. Atque hsec confectio et 
multiplicatio spiritus deducitur ad sensum per diminu- 
tionem ponderis. In omni enim desiccatione aliquid 
defluit de quanto ; neque id ipsum ex spiritu tantum 
prseinexistente, sed ex corpore quod prius fuit tangi- 
bile, et noviter versum est : spiritum enim non ponde- 



^ See 1. 50 (note 64). This search Ptothdsm ; and is more like a crade 

after the natore of " Spirits" was in and obscure oonception of Electri- 

reality a search for the principle of dty, and gaseous agencies, than 

life in ** Animate" objects — ^but it ought else. To illustrate Bacon'a 

was alflo more: for Bacon speaks laDguage, I may venture again to 

often of the " Spirit'* in Iron. It quote Milton'8 Pkradiae Lost, v. 

it however very £ar from modem 484. 

*' Flowera and their fruit 
Man'B nouriahment^ by gradnal ecale eublimed, 
7b vUdl Spirits aspire, to Animal, 
To intellectual give both life and senBe, 
Fancy and underetanding; whence the Soul 
Reaaon reodves, and Rmon in her Being 
Dieeuraive or Intuitive." 
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fat. Egressns autem mve emissio spiritQS dedneitiir ad 
sensibile in rubigine metallorum, et aliis putrefBCtioni- 
bus^ ejus generis, quae sistunt se antequam perrme- 
rint ad rudimenta ynUB\ nam ille ad tertium genus 
processus pertinent. Etenim in corporibus magis 
compactis spiritus non inyenit poros et meatus» per 
quos eTolet : itaque cogitur partes ipsas tangibiles pn>- 
trudere et ante se agere, ita ut illse simul exeant; 
atque inde fit rubigo, et similia. At contractio par- 
tium tangibilium, postquam aliquid de spiritu fnerit 
emissum, (unde sequitur illa desiccatio) deducitur ad 
sensibilCy tum per ipsam duritiem rei auctam, tnm 
multo magis per scissuras» angustationes, corrugationea, 
et complicationes corporum, quAB inde sequuntur. £t- 
enim partes ligni desiliunt et angustantur ; pelles cor- 
rugantur: neque id solum, sed (si subita fuerit emtsBio 
spiritus per calorem ignis) tantum properant ad contrac- 
tionem, ut se complicent et convolvant. 

At contra, ubi spiritus detinetur, et tamen dilatatur 
et excitatur per calorem aut ejus analoga ; (id quod fit 
in corporibus magis solidis aut tenacibus) tum Tero cor- 
pora emolliuntur, ut femim candens; flnunt, ut me« 
talla; liquescuut, ut gummi, cera» et similia. Itaque 
coutrarifie ilise operationes caloris (ut ex eo alia dure- 
Bcant, alia liquescant^) faciie reconciliantur ; quia in 
illis, dpiritus emittitur ; in his, agitatur et detinetur : 
quoTum posterius est actio propria caloris et apiritua; 
prius actio partium tangibilium tantum per occasionem 
spiritus emissi. 

Ast ubi spiritus nec detinetur prorsus, nec prorsus 



a^ Rust arifles from the Chemical Affixdty wbieh attncta tbe Ozygen 
in the Air to the Iron. 
^ " limus ut hic duresciti et hsec ut cera liqueecit 

Uno eodemque igni." Virg. Ecl. viii. 80. 
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emittitar; sed tantum inter claustn sua tentat et ex* 
peritar, atque oacta est partes tangibiles obedientes et 
■equaces in promptu ; ita ut quo spiritufi agit, ese simul 
sequantnr : tum Tero sequitur efformatio in qorpus or« 
ganicum, et membrificatio, et reliquse actiones yitales, 
tam in ▼egetabilibus quam in animalibus. Atque hsec 
maxime deducuntur ad sensum, per notationes diligen* 
tes primorum inceptuum et rudimentorum sive tenta- 
mentorum vitse in animalculis ez putreiactione natis, ut 
in ovis formicarum, vermibus, muscis, ranis post im<- 
brem, &c. Requiritur autem ad Tivificationem» et 
ienitas caloris» et lentor corporis ; ut spiritus nec per 
festinationem erumpat» nec per contumaciam partium 
eoerceatur : quin potius ad cene modum illas plicare et 
effingere possit. 

Rursus, differentia illa spiritus maxime nobilis, et ad 
plnrima pertinens, (viz. spiritus abscissi ; ramosi sim- 
pliciter; ramosi simul et cellulati: ex quibus prior» 
est spiritus omnium corporum inanimatorum ; secun- 
dus, yegetabilium ; tertius, animalium:) per plurimas 
instantias deductorias tanquam sub oculos ponitur. 

Similiter patet, quod subtiliores texturse et schema- 
tismi rerum (licet toto corpore yisibilium, aut tangibi- 
lium) nec cemantur, nec tangantur. Quare in his 
quoque per deductionem procedit informatio. At dif- 
ferentia schematismorum maxime radicalis et primaria 
sumitur ex copia vel paucitate materiffiy quse subit idem 
spatium sive dimensum. Reliqui enim schematismi 
(qui referuntur ad dissimilaritates partium, quse in eo- 
dem corpore continentur, et collocationes ac posituras 
earundem) prse illo altero sunt secundarii. 

Sit itaque natura inquisita» expansio siye coitio ma- 
terifle in corporibus respectiye : yiz. quantum materise 
impleat quantum dimensum in siugulis. Etenim nil 
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yeritts in natura, qnam propositio illa gemella ; JSr Jii- 
hih nihU fieri : neque, Quicquam in nihilum redigi ^^ : 
yerum quantum ipsum materise dye summam totalem 
coDstare, nec augeri aut minui. Nec illud minus ye- 
rum; Ex quanto illo materi/e sub iisdem spaHis sive 
dimensionibus^ pro diversitate corporum^ plus et mmus 
contineri ; ut in aqua plus, in aere minus : adeo ut si 
quis asserat, aliquod contentum aquae in par oontentum 
aeris yerti posse, idem sit ac si dicat, aliquid posse 
redigi in nihilum : contra si quis asserat, aliquod con- 
tentum aeris in par contentum aquse yerti posse ; idem 
sit ac si dicat, aliquid posse fieri ex nihilo. Atque ex 
copia ista et paucitate materiae, notiones ill» densi et 
rarif quffi yarie et promiscue accipiuntur, proprie ab- 
strahuntur. Assumenda est et assertio illa tertia» etiam 
satis certa ; quod hoc, de quo loqnimur, plus et minns 
materise in corpore hoc yel illo, ad calculos (facta col- 
latione) et proportiones exactas, aut exactis propinquas, 
reduci possit^. Veluti si qnis dicat» inesse in dato 
contento auri talem coaceryationem materiae, ut opus 

41 See PersiuB, Sat. ii. 83, 84. 

gigni 



De nihilo, in nihilum nil poese reverti. 

And Lucretius, Bk. i. 

" NU igitnr fieri de nilo poese putandum est" 

The dogma is also to be found in is hia rejection of " pomia and 

Ari8totle'8 Pbys. Auiic. IV. chap. i. spongy** mattera. He eeems too to 

vap ri yt»6iuvw awayKii ylwtvBai f^ oonaider that hie '* Spirita*' are ma- 

i^ Sirrmw fj ix iitf Sprctw, tovt»p ^ terial, and ponderable poenbly. Thii 

ri fUv ff jc fiif 6vT»p yipta-Bm ddvpa- looks almost aa if he meant hj theae 

Toy' mpl yhp rovnyff 6fjLoyp»ftopovat Spiritus the gaaes in nature. And 

rijt d6(rif irrayrts 0« ircpl (ftwrtw. his experiment given bdow ia a 

^ He wishea here to exprese the good iUustration of the want of ap- 

fact, that one muet have a standard pliancee and instrumenta under 



of measurement of weight ; and by which he labouied, and which he 

weight of denaity. Thia he takes sought to lesaen. The Airpump 

to be Spirits of Wine ; we use Wa- haa filled up the yoid in thia par- 

ter. Hia ratio ai : i is abeurd» aa ticular case. 
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habeat spiritUB vini» ad tale quantum materiae aequan- 
dum, spatio vicies et semel majore quam implet au- 
mm» non erraverit. 

Coacervatio autem materise, et rationes ejus dedu- 
cuntur ad sensibile per pondus. Pondus enim respondet 
copi» materiie, quoad partes rei tangibilis : spiritus au- 
tem, et ejus quantum ex materia, non yenit in compu- 
tationem per pondus ; levat enim pondus potius quam 
gravat. At nos hujus rei tabulam fecimus satis accu- 
ratam ; in qua pondera et spatia singulorum metallo- 
rum, lapidum prsecipuorum, lignorum, liquorumy oleo- 
rum, et plurimorum aliorum corporum, tam naturalium 
quam artificialium, excepimus : rem polychrestam, tam 
ad lucem informationis, quam ad normam operationis ; 
et quse multas res revelet omnino prseter expectatum. 
Neque illud pro minimo habendum est, quod demon- 
stretp omnem varietatem, quse in corporibus tangibili- 
bus nobis notis versatur, (intelligimus autem corpora 
bene unita, nec plane spongiosa, et cava, et magna ex 
parte aere impleta) non ultra rationes partium viginti 
et unius excedere : tam finita scilicet est natura, aut 
saltem illa pars ejus, cujus usus ad nos maxime per- 
tinet. 

Etiam diligentifie nostrse esse putavimus, experiri, si 
forte capi possint rationes corporum non tangibilium 
sive pneumaticorum, respectu corporum tangibilium. 
Id quod tali molitione aggressi sumus. Phialam vi- 
tream accepimus» quse unciam fortasse unam capere 
possit : parvitate vasis usi, ut minori cum calore posset 
fieri evaporatio sequens. Hanc phialam spiritu vini im- 
plevimus fere ad collum ; eligentes spiritum vini, quod 
per tabulam priorem, eum esse ex corporibus tangibili- 
bus (quse bene unita, nec cava sunt) rarissimum, et mi- 
nimum continens materia) sub suo dimenso, observavi- 



266 NOVUM OROANUM. 

mus. Deinde pondus spiritus cum phiala ipea exaete 
notavimus. Postea vesicam accepimus» quie circa duaa 
pintas contineret. Ex ea aSrem omnem, quoad fiwi 
potuit^ expressimus, eo usque ut yesicss ambo latera 
essent contigua : etiam prius vesicam oleo oblevimus 
cum fricatione leni, quo vesica esset claufflOT ; qua, si- 
qua erat» porositate oleo obturata. Hanc vesicam cirea 
os phialsB, ore phialae intra os vesicse recepto, fortiter 
ligavimus; filo parum cerato, ut melius adhseresceret et 
arctius ligaret. Tum demum phialam supra carbones 
ardentes in foculo coUocavimus. At paulo post vapor 
sive aura spiritus vini per calorem dilatati» et in pnea- 
nuiticum versi, vesicam paulatim sufflavit, eamque uni- 
versam veli instar undequaque extendit Id postquam 
iactum fuit, continuo vitrum ab igne removimus, et su- 
per tapetem posuimus, ne frigore disrumperetur: statim 
quoque in summitate vesicae foramen fedmus» ne vapor» 
cessante calore, in liquorem restitutus resideret, et ra- 
tiones confunderet. Tum vero vesicam ipsam sustulimns, 
et rursus pondus excepimus spiritus vini qui remanebat« 
Inde quantum consumptum fuisset in vaporem seu 
pneumaticum, computavimus; et facta collatione» quan- 
tum locum sive spatium illud corpus implesset, quando 
esset spiritus vini in phiala, et rursus quantum spatium 
impleverit, postquam iactum fuisset pneumaticum in 
vesica, rationes subduximus: ex quibus manifeste li- 
quebat, corpus istud ita versum et mutatum expaosio- 
nem centuplo migorem, quam antea habuisset, aequi- 
sivisse. 

Similiter sit natura inquisita, calor aut irigus ; ejus 
nempe gradus, ut a sensu non percipiantur ob debilita- 
tem. Haec deducuntur ad sensum per vitrum calen- 
dare, quale superius descripsimus. Calor euim et frigus, 
ipsa non percipiuntur ad tactum: at calor aerem ex* 
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pandit, frigos contrahit. Neque rursus illa expansio et 
contractio aeria percipitur ad visum : at aer ille ezpan-* 
8U8 aquam deprimit, contractus attollit; ac tum de- 
mum fit deductio ad Tisum, non ante, aut alias. 

Similiter sit natura inquisita, mistura corporum ; viz. 
quid habeant ex aqueo, quid ex oleoso, quid ex spiritu, 
quid ex cinere, et salibus, et hujusmodi : vel etiam (in 
particulari) quid habeat lac butyri, quid eoaguli, quid 
seri, et hujusmodi. Hsec deducuntur ad sensum per 
artificiosas et peritas separationes, quatenus ad tangi- 
bilia. At natura spiritus in ipeis, licet immediate non 
percipiatur, tamen deprehenditur per yarios motus et 
nixus corporum tangibilium, in ipso actu et processu 
separationis suse : atque etiam per acrimonias, corrosio- 
neSi et diversos colores, odores, et sapores eorundem 
corporum post separationem. Atque in hac parte, per 
distiUationes atque artificiosas separationes, strenue 
sane ab hominibus elaboratum est ; sed non multo feli- 
cius quam in cseteris experimentis» que adhuc in usu 
snnt : modis nimirum prorsus palpatoriis, et viis csecis, 
et magis operose quam intelligenter; et (quod pessi- 
mum est) nulla cum imitatione aut aemulatione naturae, 
sed cum destructione (per calores vehementes, aut vir- 
tutes mmis validas) omnis subtilioris schematismi, in 
quo occultse rerum virtutes et consensus praecipue sitse 
sunt. Neque illud etiam, quod alias monuimus^^, ho- 
minibus in mentem aut observationem Tonire solet in 
hujosmodi separationibus : hoc est, plurimas qualitates 
in corporum vexationibus, tam per ignem quam alios 
modoa, indi ab ipso igne iisque corporibus, quee ad se- 
pantionem adtubentur, qme in composito prius non 
fuerunt; unde mirse fBlIacise. Neque enim scilicet 

^ Cf. «upr. 11. 7. 
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▼apor uDiversus, qui ex aqua emittitur per ignem, 
vapor aut aer antea fuit in corpore aqne; sed factos 
est maxima ex parte per dilatationem aquae ex calore 
ignis. 

Similiter in genere omnes exquisitie probationes 
corporum, siTe naturalium sive artificialium, per quaa 
yera dignoscuntur ab adulterinis, meliora a vilioribugy 
buc referri debent : deducunt enim non-sensibile ad 
sensibile. Sunt itaque diligenti cura undique con- 
quirendse. 

(5.) Quintum vero genus latitantie quod attinet; 
manifestum est, actionem sensus transigi in motu, mo- 
tum in tempore. Si igitur motus alicujns corporis sit 
vel tam tardus, vel tam velox, ut non sit proportiona- 
tus ad momenta, in quibus transigitur actio sensus, 
objectum omnino non percipitur: ut in motu indicis 
borologii, et rursus in motu pilse sclopeti. Atque mo- 
tus, qui ob tarditatem non percipitur, facile et ordina- 
rio deducitur ad sensum per suramas motus ; qui vero 
ob velocitatem, adhuc non bene mensurari consuevit^ ; 
sed tamen postulat inquisitio naturae, ut hoc fiat in 
aliquibus. 

(6.) Sextum autem genus, ubi impeditur sensus pro- 
pter nobilitatem objecti, recipit deductionem ; vel per 
elongationem majorem objecti a sensu ; vel per hebe- 
tationem objecti per interpositionem medii taUs, qnod 
objectum debilitet, non annihilet ; vel per admissionem 
et exceptionem objecti reflexi, ubi percussio directa sit 
nimis fortis ; ut solis in pelvi aquse. 

(7.) Septimum autem genus latitantise, ubi sensus ita 
oneratur objecto» ut novas admissioni non sit locus, non 

^ Cf. Her8chel'8 Ducourse on of great vdodty is now reAdily mcft- 
Natural Pbiloiophy, § i8. Motion eured hj meani of Electricity. 
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habet fere locum nisi in olfactu et odoribus ; nec ad 
id quod agitur multum pertinet. Quare de deductio- 
nibus non-sensibiiis ad sensibile haec dicta sint. 

Quandoque tamen deductio fit non ad sensum homi- 
nis, sed ad sensum alicujus alterius animalis, cujus 
sensus in aliquibus humanum excellit : ut nonnuUorum 
odorum, ad sensum canis ; lucis, quse in aere non ex- 
trinsecus illuminato latenter existit, ad sensum felis, 
noctuffi, et hujusmodi animalium, quse cernunt nootu. 
Becte enim notavit Telesius^, etiam in aere ipso inesse 
lucem quandam originalem, licet exilem et tenuem, et 
maxima ex parte oculis hominum aut plurimorum ani- 
malium non inservientem : quia illa animalia» ad quo- 
rum sensum hujusmodi lux est proportionata, cemant 
noctu ; id quod yel sine luce fieri, vel per lucem inter- 
nam» minus credibile est. 

Atque illud utique notandum est; de destitutioni- 

bus sensum, eorumque remediis, hic nos tractare. Nam 

fiLlIaciae sensuum ad proprias inquisitiones de sensu et 

sensibili remittendse sunt : excepta ilia magna fallacia 

sensuum, nimirum quod constituant lineas rerum ex 

analogia hominis, et non ex analogia universi : qu» 

non corrigitur, nisi per rationem et philosophiam uni- 

versalem^. 

XLI. 

Inter prcsrogaiivas instantiarum ponemus loco de- 



^ This notion of Telesio (of which 
Bftoon approved) is now.entirely 
ezploded. Air is not self-luininous. 
And Cats^ &c. which are said to see 
in the dark, are only ahle to see 
with far leae light than man, from 
the peculiar formation of their eyes, 
which catch more readily than 
man'8 do the few rays which float 
in the air even in the night. For 
Telesio, aee supra, 1. 116. II. 37. 



^ This remark is true of other 
Bubjecta aa well aa of senaible ap- 
preciation. We are obliged, by the 
constitution of our Nature, to mea- 
8ure things by ouraelyes. Even 
the Bible often expre88e8 truthe of 
the highest kind by mean8 of terme 
relative to U8, and adapted to 
our limited intelligenoe. And thia 
will continue while man does but 
*' know in part." 
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cimo octavo instantias via; qnas etiam instantias Hu 
nerantes, et instantias articulatas appellare consaeTi- 
mus^. Eae sunt, qu» indicant natar» motos gradatim 
contiDuatoB. Hoc autem genua instantiarum potius 
fugit observationem, quam sensunL Mira enim est 
bominum circa hanc rem indiligentia. Contemplantur 
siquidem naturam tantummodo desultorie et per pericH 
dos, et postquam corpora fuerint abaoluta ac completa, 
et non in operatione sua. Quod si artificia alicujua in- 
genia et industriam explorare et contemplari quia cu- 
peret, is non tantum materias rudes artis, atque d^de 
opera perfecta, conspicere desideraret ; sed potius pr»- 
sen» esse, cum artifex operatur et opus suum promovet. 
Atque simile quiddam circa naturam &ciendnm est. 
Exempli gratia ; si quis de vegetatione plantarum in- 
quirat, ei inspiciendum est ab ipsa satione seminis ali- 
cujus, (id quod per extractionem, quasi singulis diebus» 
seminum, quss per biduum, triduum, quatridaunit et 
sic deinceps in terra manserunt, eorumque diligentem 
intuitum, fitcile fieri potest) quomodo et quando semen 
intumescere et turgere incipiat, et veluti spiritu im- 
pl^; deinde quomodo corticulam rumpere, et emit- 
tere fibras, cum latione nonnulla sui interim sursam, 
nisi terra fiierit admodum contumax ; quomodo etiam 
emittat fibras, partim radicales deorsum, partim cauii- 
culares sursum, aliquando serpendo per latera, si ex ea 
parte inveniat terram apertam et magis facilem, et 
complura id genus. Similiter fiacere oportet circa ex- 
clusionem ovorum ; ubi facile conspici dabitur prooes- 
sus vivificandi et organizandi, et quid et quae partes 

^ WhtLi has been said iAMgrat^ instramental to adviae and hc^ tlie 

ing Imtances Is also tnie here. Cf. Benses. Both of them touch v^Mm 

Btipn,ll. 33. It 18 hard to dia- the prorinceof the LataUproecn/ 

tinguish between them, ezcept that as Baoon allows at the end of 

these Instances ofthe Way are only Aphorism. 
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fiant ez vitello, quid ex albumine ovi, et alia. Similis 
est ratio circa animalia ex putre£Eu;tione. Nam circa 
animalia perfecta et terrestria, per exsectiones fcetuum 
ex uteroy minu« humanum esset ista inquirere^ ; nisi 
forte per occasiones abortuum, et yenationum, et simi- 
lium. Omnino igitur vigilia qusedam servanda est 
oirca naturam, ut quas melius se conspiciendam pne- 
beat noctu, quatn interdiu. Istse enim contemplationes 
tanquam nocturn» censeri possint, ob lucemsB parvi- 
tatem et perpetuationem. 

Quin et in inanimatis idem tentandum est : id quod 
nos fecimus in inquirendis aperturis liquorum per 
ignem. Alius enim est modus aperturse in aqua, alius 
in vino, alius in aceto» alius in omphacio ; longe alius 
in lacte, et oleo» et cseteris. Id quod iacile cemere 
erat per ebullitionem super ignem lenem, et in vase 
vitreo, ubi omnia cerni perspicue possint. Veram h«c 
brevius perstringimus ; fusius et exactius de iis sermo- 
nes habituri, cum ad inventionem latentis reram pro^ 
eessus ventum erit. Semper enim memoria tenendum 
est, nos hoc loco non res ipsas tractare, sed exempla 
tantum adducere. 

XLII. 

Inter pr^Brogaiivas instantiarum, ponemus loco de- 
cimo nono instantias supplementi^ sive substitutionis ; 
quas etiam instantias perfugii appellare consuevimus^^. 



^ Baooti'8 hamanity is here con- 
epiciious by the side of Bome o£ the 
modern Physical discoveren ; whoee 
ezperiments on Instinct — on the 
•eneitive and other nenres — have 
been marked by a diaregard of ani- 
mal Buffering. 

^ This subatitation is to be two- 
fold — (i) pergnidnationem — which, 
one woi^d have thought, might be 



brought about by the TaiMm gra* 
dman without this ; and (3) per 
analoga. Such would be Bp. But- 
ler^s Bubatitution of the lawa of 
PhjrBics in the inveetigatton of the 
Moral and Religioua Laws of Qod. 
In all Bubjecta &lae Analogiea — ap- 
parent and not real paraUda — have 
beeu a continnal source of errmr : 
and nothing is ao alluring or dan- 
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Ead sunt, quse sopplent informationeiii» ubi sensas 
plane destituitur: atque idcirco ad eas oonfugimuB, 
cum instantias propri» haberi non posdnt. Duplicitor 
autem fit Bubstitutio: aut per graduationem, aut per 
analoga. Exempli gratia: non inyenitur medium, 
quod inhibeat prorsus operationem magnetis in mo- 
yendo ferrum : non aurum interpositum, non argen- 
tum» non lapis, non yitrum, lignum, aqua, oleum, 
pannus aut corpora fibrosa, aer, flanmia, et cstera. 
Attamen per probationem exactam fortaase inyeniri 
popsit aliquod medium, quod hebetet yirtutem ipsius 
plus quam aliquod aliud, comparatiye et in aiiqtto 
gradu: yeluti quod non trahat magnes ferrum per 
tantam crassitiem auri, quam per par spatium aeris ; 
aut per tantum argentum ignitum, quam per frigidum ; 
et sic de similibus. Nam de his nos experimentum 
non fecimus : sed sufiicit tamen, ut proponantur loco 
exempli. Similiter non inyenitur hic apud nos corpus, 
quod non suscipiat calidum igni approximatum. At- 
tamen longe citius suscipit calorem aer, quam lapis. 
Atque talis est substitutio, quae fit per gradus. 

Substitutio autem per analoga, utilis sane, sed minus 
certa est; atque idcirco cum judicio quodam adhi- 
benda. £a fit, cum deducitur non-sensibile ad sen- 
sum; non per operationes sensibiles ipsius corporis 
insensibiliSy sed per contemplationem corporis alicujus 
cognati sensibilis. Exempli gratia: si inquiratur de 
mistura spirituum» qui sunt corpora non-yisibilia : yi- 



geroua. They must be kept within vey'8 great diecovery ; as the valvei 

etrict limite of Homogeneity, or else in plante are to the aap^ &c. so are 

they will mislead. Beyond those li- the valves in the veina to Blood. 

mits Analogy will indeed give hmts The cases are Homogeneotu : it ia 

and chanoe probabiUtiee; but within the prindple of the growth of living 

those limits the argument is atrong, bdnga, which, in both caaes, woold 

and aknost concluaive. So in Har- be under tfae eame law. 
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detur 6886 cognatio qusedam inter corpora et fomites 
sive alimenta sua. Fomes autem flammsB videtur esse 
oleum et pinguia ; aeris» aqua et aquea : flammse enim 
multiplicant se super halitus olei, aer Buper vapores 
aquse. Videndum itaque de mistura aquse et olei, que 
se manifestat ad sensum ; quandoquidem mistura aeris 
et flammei generis fugiat sensum. At oleum et aqua 
inter se per compositionem aut agitationem imperfecte 
admodum miscentur, eadem in herbis, et sanguine, et 
partibus animalium, accurate et delicate miscentur. 
Itaque simile quiddam fieri possit circa misturam flam- 
mei et aerei generis in spiritalibus : quae per confusio- 
nem simplicem non bene sustinent misturam: eadem 
tamen in spiritibus plantarum et animalium misceri 
videntur: prsesertim cum omnis spiritus animatus de- 
pascat humida utraque, aquea et pinguia, tanquam fo- 
mites SUO8. 

Similiter, si non de perfectioribus misturis spirita- 
lium, sed de compositione tantum inquiratur ; uempe, 
utrum facile inter se incorporentur ; an potius (exempli 
gratia) sint aliqui venti et exhalationes, aut alia cor- 
pora spiritaliay quse non miscentur cum aere communi, 
sed tantum hserent et natant in eo, in globulis et 
guttis, et potius franguntur ac comminuuntur ab aere, 
quam in ipsum recipiuntur et incorporantur : hoc in 
aere communi et aliis spiritalibus, ob subtilitatem cor- 
porum, percipi ad sensum non potest ; attamen imago 
qu8Bdam hujus rei, quatenus fiat» concipi possit in li- 
quoribus argenti vivi, olei, aquse ; atque etiam in aere, 
et fractione ejus, quando dissipatur et ascendit parvis 
portiunculis per aquam; atque etiam in fiimis crassi- 
oribus, denique in pulvere excitato et haerente in aere ; 
in quibus omnibus non fit incorporatio. Atque reprae- 
sentatio praedicta in hoc subjecto non mala est, si illud 

T 
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primo diligenter inqaiBitum fuerit^ utrum poflsit 
talis heteiogenea inter spiritalia, qualis invenitnr inter 
liqnida : nam tum demum haec simulacra per analogiam 
non incommode subBtituentur. 

Atque de instatUiis istis syppiemeniUi^ quod diximue^ 
infbrmationem ab iis hauriendam esseb quando desint 
instanti» propriaB, looo perfugii; nihilominna intelligi 
Yolumua, quod illae etiam magni sint uaus, etiam oum 
propriae instantiiB adsint ; ad roborandam soilioet inf<N^ 
mationem una cum propriia. Verum de his ej^actiua 
dicemus, quando ad adminicula indu^imis tractanda 
sermo ordine dilabetur ^. 

XLIII. 
Inter prarogatitas instantiarumt ponemus loco yice- 
simo imtantias persecantes ; quas etiam instantias vd- 
licantes appellare consuevimus^ sed diversa raUone» 
VeUicantes enim eaa appellamus, quia Tellicant intel- 
lectum^) persecanteSf quia persecant naturam : unde 
etiam illas quandoque instautias Democriti^^ pomina^ 
mus. £ae sunt, quae de admirabili et exquisita subti- 
litate naturae intellectum submonent, ut excitetur et 
expergiscatur ad attentionem, et observationem» et in- 
quisitionem debitam. Exempli gratia: quod parum 
guttulse atramenti ad tot literas vel lineas extendatur ; 
quod argentum, exterius tantum inauratum, ad tantam 
longitudinem fili inaurati continuetur; quod pusillus 
vermiculus, qualis in cute invenitur, babeat in se spiri- 
tum aimul et figuram dissimilarem partium^; quod 



^ Cf. Biipra, II. ai. Theae ad- tion to thiogs vbich would otherw 
mtfticKla were to have foUowed next wise» from their miDateness and 



after the Prero^Te Instanete. aabtilty, bave etoaped o«r Botiee. 

M Instanti» velHcmUes, which ^iRefegrringtohisAtooucllieorj, 

pluck the Intellect by the sleeve. cf. supra, I.51. 
Itieee fecte, which foroe our atten- ^ Bacon eeeaw to ha?e thooght 
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param croci etiam dolimn aqu» oolore inficiat ; quod 
panim sibethi aut aromatis longe mi^us contentum 
aeris odore ; quod exiguo suffitu tanta excitetur nubes 
fumi ; quod sonorum tam accurat» differentise, quales 
sint TOoeB articulatse, per aerem undequaque Tehantur, 
atque per fbramina et poros etiam ligni et aquae (licet 
admodum extenuatse) penetrent, quin etiam repercuti- 
antur, idque tam distincte et Tclociter; quod lux et 
color, etiam tanto ambitu et tam pemiciter, per cor- 
pora solida Titri, aquse, et cum tanta et tam exquisita 
Tarietate imaginum permeent, etiam refringantur et 
reflectantur; quod magnes per corpora omnigena, 
etiam maxime compacta, operetur: sed (quod magis 
mirum est) quod in his omnibus, in medio adiaphoro 
(quale est aer) unius actio aliam non magnopere impe- 
diat; nempe, quod eodem tempore per spatia aeris 
deTehantur et Tisibilium tot imagines^ ; et Tocis arti- 
culatse tot percussiones ; et tot odores specificati, ut 
Tiolse, rosae ; etiam calor et frigus ; et Tirtutes magne- 
tic» ; omnia (inquam) simul, uno alterum non impe- 
diente; ac si singula baberent Tias et meatus suos 
proprios separatoSy neque unum in alterum impingeret 
aut incurreret. 

Solemus tamen utiliter hujusmodi instantiis perse- 
cantibus subjungere instantias» quas metas persecationis 
appellare consueTimus: Teluti quod in iis, quse dixi- 
mus, una actio in diTerso genere aliam non perturbet 



t1u8 Vermicuhu in the skm a liviiig 
creatiire/ Such is nol the case. It 
Ib cauaed by the obBtroction of the 
foantainB or glands placed imme- 
diatdy nnder the ikin» from which 
a minnte pipe carries off the per« 
•piration. Cf. lupray II. 34. By 
" figuram disnniilarem partium/' I 
suppoae, ii meant a general figure 



distinct from the structure of its 
parts. TlnB is a striking ec^ectioa 
of examplee, suggestive^ but with- 
oQt any order. 

^ This refers to the Theory of 
Viiion, which tried to account for 
its phenomena by filmi thrown off. 
See Herschel'! Discoarae, § 373. 

T % 
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aut impediat ; cum tamen in eodem genere una aliam 
domet et extinguat : Teluti, lux solis, lucem cicindelae ; 
sonitus bombardae, Tocem ; fortior odor, delicatiorem ; 
intensior calor, remissiorem; lamina ferri interposita 
inter magnetem et aliud ferrum, operationem mag- 
netis. Yerum de his quoque, inter adminicula indtse- 
Honis, erit proprius dicendi locus. 

XLIV. 

Atque de instantiis, quae juvant sensum, jam dictum 
est : quse praecipui usus sunt ad partem informativam^. 
luformatio enim incipit a sensu. At universum nego- 
tium desinit in opera: atque quemadmodum illud 
principium, ita hoc finis rei est. Sequentur itaque in- 
stantiae prsecipui usus ad partem operativam. Ese ge- 
nere duae sunt, numero septem : quas universas, gene- 
rali nomine, instantias practicas appellare consuevimus. 
Operativ€B autem partis vitia duo, totidemque dignitates 
instantiarum in genere. Aut enim fallit operatio, aut 
onerat nimis. Fallit operatio maxime (praesertim post 
diligeutem naturarum inquisitionem) propter male de- 
terminatas et mensuratas corporum vires et actiones. 
Vires autem et actiones corporum circumscribuntur et 
mensurantur, aut per spatia loci, aut per momenta tem- 
poriSy aut per unionem quanti, aut per prsedominantiam 
virtutis : quae quatuor, nisi fuerint probe et diligenter 
pensitata, erunt fortasse scientise speculatione quidem 
pulchrae, sed opere inactivsB. Instantias vero quatuor 
itidem, quoe huc referuntur, uno nomine instantias ma^ 
themalicas vocamus, et instantias mensurce. 

M We come now to the third di- operativa," or the Mathematical In* 

vision of the Prerogativea of In« stances; and (a) thoae which re- 

ttancea — " Instances tending to lieve '* praziB*' from too great a load 

Practice : ** these are aubdivided of facts, and from being too laboti<- 

under two heads. (i) Thoae which ous; which he terma pnjpitiom or 

correct the mistakes of the " pars bmtevoletU Inatancea. 
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Onerosa autem fit praxis, vel propter misturam re- 
ram inutilium: Tel propter multiplicationem instru- 
mentorum; Tel propter molem materi» et corporum, 
qu« ad aliquod opus requiri contigerint. Itaque e» 
instantise in pretio esse debent, quas aut diriguut ope- 
rativam ad ea quse maxime hominum inteisuni; aut 
que parcunt instrumentis ; aut qu» parcunt materise 
siTe supellectili. Eas autem tres instantias, quse huc 
pertinent, uno nomine instantias propitias sive bene-' 
vclas Tocamus. Itaque de his septem instantiis jam 
sigillatim dicemus : atque cum iis partem iilam de prse- 
rogativis siTe dignitatibus instantiarum claudemus. 

XLV. 

Inter pngrogativas instantiarum^ ponemus loeo vice- 
simo primo instantias virgtB^ sive radii ; quas etiam in- 
stantias pei^laiionis^ tcI de non tdtra appellare consue- 
Timus^. Virtutes enim rerum et motus operantur et 
expediuntur per spatia, non indefinita aut fortuita, sed 
finita et certa; quse ut in singulis naturis inquisitis 
teneantur et notentur, plurimum interest practicse ; 
non solum ad lioc ut non fallat» sed etiam ut magis sit 
aucta et potens. Etenim interdum datur Tirtutes pro- 
ducere, et distantias tanquam retrahere in propins ; ut 
in perspicillis. 

Atque plurimse Tirtutes operantur et afficiunt tan- 
tum per tactum manifestum ; ut fit in percussione cor- 
porum, ubi alterum non summoTet alterum, nisi impel- 
lens impulsum tangat. Etiam medicinse, quse exterius 
applicantur, ut unguenta, emplastra, non exercent Tires 
suas, nisi per tactum corporis. Denique objecta sen- 

^ " Cases io which tliings are to the Hygrometer, the Seztant, &c. 

be measured in respect to thdr re- For the value and the atandarda 

lation to space" Under thia wiU of correct Measure, see Herachel^a 

oome all Astronomical Instruments ; Diecouraey § 1 1 5*1 24 . 
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saiim, tactas et gastiis, non feriunt nifli oontigDa or- 
ganis. 

Sunt et ali» virtntes quae operuitar ad distantiam, 
Teram Talde ezigaam, qoaram paacfe adhoe notat» 
sunt» cum tamen plares sint qoam homines sospioen- 
tur : ut (capiendo exempla ex Toigatis) cum saceinam 
aut gagates trahunt paleas ; bullse approximat» Bolynnt 
bullas ; medicinfle nonnull» puigativ» elidunt humores 
ez altOi et hujusmodi. At virtus illa magnetica, per 
quam ferram et magnes, toI magnetes, inTicem coeunt» 
operatur intra orbem Tirtutis certum, sed panrum ; ubi 
contni, si sit aliqua Tirtus magnetica emanans ab ipsa 
terra (paulo nimiram interiore) super acum ferream, 
quatenus ad Terticitatem» operatio fiat ad distanttam 
magnam» 

Rursus» si sit aliqua Tis magnetica, quK operetur per 
consensum inter globum terrse et ponderosa, aut inter 
globum lun8B et aquas maris, (quae maxime credibilis 
Tidetur in fluxibus et refluxibus semi-menstruis^ aut 
inter coelum stellatum et planetas, per quam eTooentur 
et attollantur ad sua apogsoa ; hsec omnia opeiantur ad 
distantias admodum longinquaa. luTeniuntur et quao- 
dam inflammationes siTO conceptiones flammae, qo» 
fiunt ad distantias bene magnas, in aliquibas materiis ; 
ut referunt de naphtha Babylonica^^ Calores etiam 
insinuant se per distantias amplas ; quod etiam fiBbciunt 
frigora : adeo ut habitantibus circa Canadam moles siTO 
massse glaciales, quse abrumpontur et natant per ocear 
num septentrionalem, et deferuntur per Atlanticum 
Tersus iilas oras, pereipiantur et incutiant frigora e lon- 

M Cf. rapr. II. 3$. ex. i. (note 7.) hood c£ Babykm. Il i» alao oBDed 

«^NaphthaiscaUed^Babylonka" '< Oleiim Mediciim.'* HeRidotae 

becauee a vaat qoantitj of BitomeD notioea it^ and caEi it oo^dlfet, 

was obtained from the neighboiir^ I. 179. 
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ginquo. Odo^ qnoqae (lioet in his Tideatur semper 
esse qaeedam emisBio corporea) operantQr ad distantias 
notabiles; nt oTenire Bolet navigantibus juxta litora 
Floridie, ant etiam nonnulla Hispanise, ubi Bunt sylvtt 
tots ex arboribus limonum» aurantiorum^, et hujusmodi 
plantarum odoratarum, aut frutices rorismarini, majo- 
ranee, et similium. Postremo radiationes lucis et im* 
pressiones sonorum operantur scilieet ad distantias spa^ 
tiosas* 

Verum bsec omnia, utcunque oporentur ad distantias 
parvas sive magnas, operantur certe ad flnitas et natur» 
notaSy ut sit quiddam non tdtra ; idque pro rationibus, 
aut molis seu quanti corporum, aut vigoris et debili- 
tatis virtutum; aut favoribus et impedimentis medio- 
rum; quffi omnia in compntationem Tenire et notari 
debent. Quinetiam mensurffi motuum Tiolentommy 
(quos Tocant) ut missilium» tormentorum, rotarumj et 
similium» cum hffi quoque manifesto suos habeant li* 
mites certos, notandse sunt. 

InTeniuntur etiam quidam motus et Tirtutes contra- 
ri« illis, quie operantur per tactum et non ad distans ; 
qnm operantur scilicet ad distaus, et non ad tactum ; 
et rursus, quaei operantur remlssius ad distantiam mino- 
rem, et fortius ad distantiam majorem. Etenim Tisio 
non bene transigitur ad tactum, sed indiget roedio et 
distantia. Licet meminerim, me audisse ex relatione 
cujusdam fide digni, quod ipse in curandis oculorum 
suorum cataractis (erat autem cura talis, ut immitte- 
retur festuca^ qu^dam parTa aigentea intra primam 

M AwmUiafmmj Omigw. It is on Englith Ptat and Present. 

Ba Anbian woid naraifa, ond la Lect. i. 

sttd to be otifpnalllj derived lirom ^ Fettiiea ia the Greek wip^tf a 

the SoMcril. (Notee end Qoeriee, mote, or bit of straw; here, a nee* 



No. 978.) Lmon 19 aleo said to dle. It is to be feond that the pati- 
come from the AFabic. See Trench ent*sdec]anitiottwaanot#oithmiieh. 
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oculi tunicam, quae peUiculam illam cataractae remo- 
Teret et truderet in angulum oculi) clarissime TidiaBet 
festucam illam supra ipsam pupillam moYentem. Quod 
utcunque Terum esse possit» manifeatum est, majora 
corpora non bene aut distincte cemi, nisi in cuspide 
coni, coeuntibus radiis objecti ad nonnullam distantiam. 
Quin etiam in senibus oculus melius cernit remoto ob- 
jecto paulo longius, quam propius. In missilibus autem 
certum est, percussionem non fieri tam fortem ad dis- 
tantiam nimis parvam, quam paulo post^. Hsec itaque 
et similia in mensuris motuum quoad distantiaB no- 
tanda sunt. 

Est et aliud genus mensurse localis motuum, qnod 
non pFoetermittendum est. Iliud yero pertinet ad mo- 
tus non progressivos, sed spbsericos ; hoc est, ad ex- 
pansionem corporum in majorem sphseram, aut con- 
tractionem in minorem ^. Inquirendum enim est inter 
mensuras istas motuum, quantam compressionem aut 
extensionem . corpora (pro natura ipsorum) facile et 
libenter patiantur, et ad quem terminum reluctari in- 
cipiant, adeo ut ad extremum nan uUra ferant ; ut cum 
▼esica inflata comprimitur, sustinet illa compressionem 
nonnullam aeris ; sed si m%jor fuerit» non patitur aer, 
sed rumpitur yesica. 

At nos hoc ipsum subtiliore experimento magis ex- 
acte probaTimus. Accepimus enim campanulam ex 
metallo, leyiorem scilicet et tenuiorem, quali ad exd- 
piendum salem utimur ; eamque in pelyim aquse immi- 
simus, ita ut deportaret secum aerem» qui continebatur 

^ This 18 not the case. The con wu ignonnt of the pnBsore of 

Initial Velocity is the greatest, nn- the Atmosphere. The " Abhorren- 

lees the ball be traveUing down- tia vacui" waa beliered in tiU after 

wards. the time of ToniceOL Cf. anpr. I. 



^Thia, (and especially the ezpe- 66; and Herachel'e Diacoorae, 4 
riment of the egg,) ehewa that Ba- 344 — 246. 
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in concavo usque ad fiindnm pelvis. Locaveramus 
autem prius globulum in fimdo pelvis, super quem 
campanula imponenda esset. Quare illud eyeniebat, 
ut si globulus iUe esset minusculus (pro ratione con« 
cavi) reciperet se aer in locum minorem, et contrude- 
retur solum, non extruderetur. Quod si grandioris 
esset magnitudinis, quam ut aer libenter cederet, tum 
aer migoris pressune impatiens» campanulam ex aliqua 
parte elevabat, et in bullis ascendebat. 

Etiam ad probandum qualem extensionem (non mi- 
nus quam compressionem) pateretur aer, tale quippiam 
practicaTimus. Oyum vitreum accepimus» cum parvo 
foramine in uno extremo ovi. Aerem per foramen 
exsuctione forti attraximus, et statim digito foramen 
illud obturavimus ; et OYum in aquam immersimus, et 
dein digitnm removimus. Aer vero tensura illa per 
exsuctionem facta tortus, et magis quam pro natura sua 
dilatatus, ideoque se recipere et contrabere nitens (ita 
ut si ovum illud in aquam non fuisset immersum, ae- 
rem ipsum traxisset cum sibilo) aquam traxit ad tale 
quantum, quale su£Scere podset ad hoc, ut aer antiquam 
recupeiaret spbieram sive dimensionem. 

Atque certum est, corpora tenuiora (quale est aer) 
pati contractionem nonnullam notabilem, ut dictum 
est : at corpora tangibilia (quale est aqua) multo 
tegrius, et ad minus spatium patiuntur compressio- 
nem. Qualem autem patiatur, t$Ji experimento inqui- 
sivimus. 

Fieri fecimus globum ex plumbo cavum, qui duas 
drdter pintas vinarias contineret; eumque satis per 
latera crassum ; ut majorem vim sustineret. In illum 
aquam immisimus, per foramen alicubi fiEustum ; atque 
foramen illud, postquam globus aqua impletus fuisset, 
plumbo liquefacto obturavimus, ut globus deveniret 
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plane oonsolidatus. Dein globum forti malleo ad duo 
latera adversa complansvimas ; ex quo neoeeBe fait 
aquam in minus contmhi, cum aphiera figurarom rit 
capaciflBinuu Deinde, oum malleatio non amplius suf» 
ficeret, segrius se recipiente aqua, molradino seu torcQ'* 
lari usi sumus; ut tandem aqua, impatiens pressure 
ulterioriSy per solida plumbi (instar roris delicati) er« 
stillaret. Postea, quantum spatii per eam compreBsio- 
nem imminutum foret» compntavimus : atque tantam 
compressionem passam esse aquam (sed Tiolentia magna 
subactam) intelleximus. 

At solidiora, sicca, aut magis compacta, qoalia sunt 
lapides et ligna, necnon metalla, multo adhuc minorem 
compressionem aut extensionem, et fere imperoeptibi- 
lem ferunt ; sed toI fiactione, yel progressione» Tel aliia 
pertentationibus se liberant, ut in curTationibus ligni 
aut metalli» horologiis moyentibus per complicationem 
laminfle, miasilibus» malleationibns» et innumeris aliia 
motibus apparet* Atque hsec omnia cum mensuris suis 
in indagatione natune notanda et exploranda sunt ; ant 
in oertitudine sua, aut per sestimatiTas, aut per oompa^ 
rativas, prout dabitur copia. 

XLVI. 

Inter pr^Brogativas instantiarum ponemus loco vice* 
simo secundo instantias curriculi, quas etiam instantias 
ad aquam appellare consuevimus ^^ ; sumpto vocabulo a 
clepsydris apud antiquos» in quas infundebatur aqua 



'I Thq^e Instances correspond to 
the last; with mpect to <im«, how« 
ever, «nd Aot to 9pac9, Tbe Cal- 
coliie ii a good illiutration of 
parte of both the chapters. Many 
of Baoon'8 niggeatione and gueaeee 
have been verified: and what he 
himsdf counted as dreaine, have 



been proved eolid truthe. Bot 
thia chapter^in its ilhwtnaion of die 
trangmiaaion of light from the Stan, 
and the way in which hia ** dabita- 
tio plane monstrofla*' wae exi^oded, 
shew QS how the igDorance of hia 
day dragged him downwards. 
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looo aren». Eae mensnraQt natunim per momenta 
temporis, qneraadmodam instaniuB virgtB per grados 
spatii. Omnis enim motus siYe actio naturalis trans- 
igitur in tempore; alius velocius» alius tardiu% sed 
utcunque momentis cortis» et naturse notis. Etiam illse 
actiones, quie subito videntur operari, et in ictu oculi 
(ut loquimur), deprehenduntur recipere majus et minus 
quoad tempus. 

Primo itaque videmus, restitutiones corporum c<e- 
lestium fieri per tempora numerata; etiam fluzus et 
refluxus maris. Latio autem gravium Tersus terram, 
et levium versus ambitum coeli^, fit per certa mo^ 
mentai pro ratione corporis quod fertur, et medii. At 
velificationes navium, motus animalium, perlationes 
missiliumy omnes fiunt itidem per tempom (quantum 
ad summas) numerabilia. Calorem vero quod attinet, 
videmus pueros per hjemem manus in flamma lavare, 
nec tamen uri ; et joculatores vasa plena vino vel aqua 
per motus agiles et ffiquales vertere deorsum, et sursum 
recuperare, non effuso liquore; et multa hujusmodi. 
Nec minus ipsse compressiones, et dilatationes, et emp- 
tiones corporum fiunt» alife velocius, aliae tardius» pro 
natura corporis et motus^ sed per momenta certa. 
Quinetiam in explosione plnrium bombardarum simul, 
qu» ezaudiuntur quandoque ad distantiam triginta 
milUarium, percipitur sonus prius ab iis, qui prope 
absunt a loco ubi fit sonitus, quam ab iis, qui longe. 
At in visu (cujus actio est pemicissima) liquet etiam 
requiri ad eum artuandum momenta certa temporis; 
idque probatur ex iis, quse propter motus velocitatem 
non cemuntur ; ut ex latione pilae ex sclopeto. Yelocior 
enim est prsetervolatio pila^, quam impressio speciei ejus^ 
quae deferri poterat ad visum. 

«2 Cf. Bupr. I. 66. 
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Atque hoc, cum similibus, nobis quandoque dubita- 
tionem peperit plane monstrosam; videlicet, utram 
coeli sereni et stellati facies ad idem tempus cematur 
quando Tere existit» an potius aliquanto poat ; et utmm 
non sit (quatenus ad visum coelestium) non minus 
tempus Terum, et tempus Timm, quam locus Terus» et 
locus Tisus, qui notatur ab astronomis in parallaxibu& 
Adeo incredibile nobis Tidebatur, species «Te radios 
corporum ccelestium per tam immensa spatia millia- 
rium subito deferri posse ad Tisum ; sed potius debere 
eas in tempore aliquo notabili delabi®. Verum illa 
dubitatio (quoad majus aliquod interrallum temporis 
inter tempus Terum et Tisum) postea plane eTanuit; 
reputantibus nobis jacturam illam infinitam, et diminu- 
tionem quanti, quatenus ad apparentiam inter corpus 
stellffi Terum et speciem Tisam, quse causatur a distan- 
tia; atque simul notantibus ad quantam distantiam 
(sexaginta scilicet ad minimum milliariorum) corpora» 
eaque tantum albicantiay subito hic apud nos ceman- 
tur ; cum dubium non sit, lucem coelestium, non tan- 
tum albedinis TiTidum colorem, Teram etiam omnis 
flammiB (qu» apud nos nota est) lucem, quoad Tigo- 
rem radiationis, multis partibus excedere; etiam im- 
mensa illa Telocitas in ipso corpore, qusB cernitur in 
motu diumo, (qufie etiam Tiros graTes ita obstupefecit, 
ut mallent credere motum teme) facit motum illum 
ejaculationis radioram ab ipsis (licet celeritate, ut dixi- 
mus, mirabilem) magis credibilem. Maxime Tero om- 
nium uos moTit» quod si interponeretur interrallum 

<s " The meamirement of Uie Ve- Brit p.468. Modem Phyacal Phi- 

lodty of light, and the wonderlul loeophen have delighted to give 

ooneequences arising firom it, are that honoor to Bacon, whieh he ao 

the best commentariea on thia paa- ateadily refiued to give lo the great 

aage, and the highett eology on its men of hia own age. 
Anthor/' Playfidr» Diac. iii. Encyd. 
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temporis aliquod notabile inter veritatem et Tisum, 
foret ut species, per nubes interim orientes, et similes 
medii perturbationes, interciperentur sffipenumero, et 
confiinderentur. Atque de mensuris temporum sim- 
plicibus hsec dicta sint. 

Yerum non solum quasrenda est mensura motuum 
et actionum simpliciter, sed multo magis comparative : 
id enim eximii est usus, et ad plurima spectat. Atque 
Yidemus, flammam alicujus tormenti ignei citius cemi, 
quam sonitus audiatur; licet necesse sit, pilam prius 
aerem percutere, quam flamma, quse pone erat, exire 
potuerit ; fieri hoc autem propter velociorem transac- 
tionem motus lucis, quam soni. Videmus etiam, spe- 
des visibiles a visu citius excipi, quam dimitti ; unde 
fit, quod nervi fidium, digito impulsi, duplicentur, aut 
triplicentur, quoad speciem, quia species nova recipi- 
tur, antequam prior dimittatur; ex quo etiam fit, ut 
anuuli rotati videantur globosi, et fax ardens, noctu 
velociter portata, conspiciatur caudata. Etiam ex hoc 
fiindamento insequalitatis motuum quoad velocitatem, 
excogitavit Galilseus causam fiuxus et refluxus maris, 
rotante terra velocius, aquis tardius ; ideoque accumu- 
lantibus se aquis in sursum, et deinde per vices se 
remittentibus in deorsum ; ut demonstratur in vase 
aquae incitatius movente* Sed hoc commentus est 
concesso non concessibili (quod terra nempe movea- 
tur); ac etiam non bene informatus de oceani motu 
sexhorario. 

At exemplum hujus rei, de qua agitur, videlicet de 
comparativis mensuris motuum, neque solum rei ipsius, 
sed et usus insignis ejus, (de quo paulo ante loquuti 
sumus) eminet in cuniculis subterraneis, in quibus col- 
locatur pulvis pjrius ; ubi immensse moles terrae, sedi- 
ficiorum, et similium, subvertuntur, et in altum jaciun- 
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tur, a ponlla quantitate pulyeris pyrii ^. Cujus caina 
pro certa illa eet» quod motus dilatationis pulTeriSy qui 
impellit» multis partibus at peiuicior quam motos 
grayitatis, per quem fieri poflrit aUqua resiatratia; 
adeo ut primus motus perfunctus at, antequam motns 
adTersus inceperit; ut in principiis nullitas quaedam 
sit resiBtentiae. Hinc etiam fit, quod in omni misBili, 
ictus non tam robustus, quam acutus et oeler, ad per- 
lationem potisdmum yaleat. Neque etiam fieri potu- 
isset, ut parra quantitas spiritus animalis in animaljfaoa^ 
pnesertim in tam yastis corporibus» qualia sunt balaenc 
aut elephanti, tantam molem corpoream flecteret et 
regeret ; nisi piopter velocitatem motus qiiritns» et he- 
betudinem corporese molis» quatenus ad expediendam 
suam resistentiam. 

Denique, hoc unum ex prscipuis fnndamentis est ez- 
perimentomm magicorum» de quibus mox dicemus ; ubi 
scilicet parra moles materiie longe majorem supemt» et 
in ordinem redigit : hoc inquam ; si fi^ posait ante- 
yersio motuum per Telocitatem unius» antequam alter 
se expediat. 

Postremo, hoc ipsum prius et posterius in omni ae* 
tione naturali notari debet; Toluti quod in infiifiioiie 
rhabarbari eliciatur purgatiTa Tis prius^ astrictiTa poet ; 
simile quiddam etiam in infiisione Tiolarum in acetnm 
experti sumus ; ubi primo excipitur soaTis et delicatus 
floris odor ; post, pars floris magis terrea, qu» odorem 
confiindit. Itaque si infiindantur Tiolae per diem inte* 
gnim» odor multo languidius excipitur : quod si infim- 
dantur per partem quartam hone tantum, et extrahan- 
tur ; et (quia paucus est spiritus odoratus, qui subsistit 



^ In describmg Blasting, Bacon confnseB die raisUnce of inertnett 
with dist of gnvily. 
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ia viola) inftmdantur post siDguIas quartas horae ^iola^ 
uoYad et recentes ad sexieB; tum demum nobilitatur 
infuaio, ita ut licet non manserint yioke, utcunque re* 
noTatae, plqs quam ad sesquihoram ; tamen permanserit 
odor gratissimuB, et viola ipsa non inferior, ad annum 
integrum. Notandum tamen eBt, quod non se colligat 
odor ad vires suas plenas, nisi post mensem ab infu* 
sione. In distillationibus vero aronuitum maeeratorum 
in spiritu yini patet» quod surgat primo pfal^gma aque^ 
um et inutile, deinde aqua plus habens ex spiritu vini, 
deinde post aqua plus habens ex aromate. Atque 
bujus generis quamplurima inveniuntur in distillationi* 
bus notatu digna. Verum haec sufficiant ad exempla. 

XLVn. 

Inter prdsrogativas instantiarum ponemus loco vice- 
simo tertio instantias qmnti^ quas etiam doses natunB 
(sumpto vocabulo a medicinis) vocare consuevimus®. 
Effi sunt qus mensurant virtutes per quunta corporum, 



^ InatemtitB quonH-^gmiag tbe 
ratio of Quantity to Power« however 
measnred. This class would be 
peeoiarlj luefiil for Cbemistry and 
Medicine : for the ezactnese of such 
proportions is the thing which ren« 
ders ChemiBtry a true science. 8ee 
Her8chel'8 Discourse, § ii5> ii6. 
and § 35T. " Calculation'* is rank- 
ed by Condoroet with Obscrvation 
and Experimentj when he is speak- 
ing of Bacon'8 ''revelation of the 
tmo method of stndying Nature." 
But Calculation, and quantitative 
Measurement, are instniments of 
diseonrery no hov analogous to the 
other two ; and as Dugald Stewart 
says, "Calculation is only one of 
tbe nany Arts by which we are 
enabled to give a greater degree of 
accuracy to their results." He goes 
on to say» " The advantages, which 



Natmnl Fhilosopby has deiived* in 
modem times^ from the Arithmeti- 
cal precision thus given to scientific 
details, nnist be aUowed to be im- 
mense; and they would be well en- 
titled to an ample Olustration in a 
system of Indnctive Logic." D. 
Stewarfs Philosophy of the Homan 
Mind, part H. chap. iv. sect. i. 
(note). The ttatemenft respectioig 
the velocity of desoent of bodies is 
interesting, as shewing that though 
Bacon does not mentioD Galileo» be 
was willing to accept some of bis 
principles. For Galileo was the first 
person who boldly denied the Ari* 
stotelian thesis that bodies of un- 
equal weight fall eqnal distances in 
nneqnal times; and proved his de- 
nial by the fiemious ezperiment of 
letting a lolb. and an ilb. weight fall 
from tbe leaning Tower of Pisa. 
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et indicant quid quatUum corparis faciat ad modtm vir^ 
tutis. Ac primo gunt quaedam virtutes, quse non sub- 
sistunt nisi in quanto cosmico^ hoc est, tali quanto quod 
habeat consensum tum configuratione et &brica uni- 
TeTsi. Terra enim stat ; partes ejus cadunt. Aquse in 
maribus fluunt et lefluunt ; in fluviis minime, nisi per 
ingressum maris. Deinde etiam omnes fere virtutes 
particulares secundum multum aut parum corporis ope- 
rantur. Aqus largse non facile corrumpuntur ; exi- 
guse cito. Mustum et cervisia maturescunt longe 
citius^ et fiunt potabilia in utribus parvis, quam in 
doliis magnis. Si herba ponatur in majore portione 
liquoris, fit infusio, magis quam imbibitio : si in mi- 
nore, fit imbibitio, magis quam infusio. Aliud igitar 
erga corpus humanum est balneum, aliud levis irro- 
ratio. Etiam parvi rores in aere nunquam cadunt, sed 
dissipantur, et cum aere incorporantur. Et videre est 
in anhelitu super gemmas, parum illud humoris, quasi 
nubeculam vento dissipatam, continuo solvi. Etiam 
frustum ejusdem magnetis non trahit tantum ferri, 
quantum magnes integer. Sunt etiam virtutes, in qui- 
bus parvitas quanti magis potest; ut iu penetrationi- 
bus, stylus acutus citius penetrat, quam obtusus ; adamas 
punctuatus sculpit in vitro, et similia. 

Verum non hic morandum est in indefinitis, sed 
etiam de rationibus quanti corporis erga modum vir« 
tutis inquirendum. Proclive enim foret credere, quod 
rationes quanti rationes virtutis adiequarent ; ut si pila 
plumbea unius uncise caderet in tali tempore, pila un- 
ciarum duarum deberet cadere duplo celerius, quod 
falsissimum est ; nec esedem rationes in onmi genere 
virtutum valent, sed longe diversse. Itaque hae men- 
surse ex rebus ipsis petendae sunt, et non ex verisimili- 
tudine, aut conjecturis. 
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Denique in omni inquisitione natura, quantum cor- 
poris requiratur ad aliquod effectum, tanquam dods, 
notandum ; et cautiones de nimis et parum asper- 
gendie. 

XLVIII. 

Inter prtBrogatims instantiarum^ ponemus loco vice- 
simo quarto instantias IucUb^ quas etiam instantias pnB- 
dominantia appellare consueyimue^. Ese indicant 
prsedominantiam et cessionem virtutum ad invicem ; 
et quffi ex illis sit fortior et vincat, quse infirmior et 
suecumbat. Sunt enim motus et nixus corporum com- 
positi, decompositi, et complicati, non minus quam 
corpora ipsa. Proponemus igitur primum species prae- 
dpiias motuum sive virtutum actiwum ; ut magiB 
perspicua sit ipsarum comparatio in robore, et exinde 
demonstratio atque designatio instantiarum luct^e et 
prtBdominantUs. 

(1.) Motus primus sit motus antitypuB^ materiae, 
quie inest in singulis portionibus ejus ; per quem plane 
annihilari non vult ; ita ut nullum incendium, nullum 
pondus, aut depressio» nuila violentia, nulla denique 
stas aut diutumitas temporis possit redigere aliquam 
vel minimam portionem materise in nihilum, quin illa 
et sit aUquid, et loci aliquid occupet, et se, (in quali- 
cunque neoessitate ponatur) vel formam mutando vel 



M By an ovenight Baoon gives 
the Bame seoond nazne to these In< 
atancea aa he doea to the third daas, 
▼iz. ''InatantiflB oatenaivaB — quaa 
etiam eluoeacentiaay aive inatantiaa 
Kberataa et prmdomimaiUe$9 appel- 
lare consuevimua.'* II. 24. In call- 
ing theae inatancea of Rengtance, 
Bacon doea well enoogh : bnt when 
he givea to them all the generic 
name of Ifoliiff, it ia not ao well. 
For he naea the term in a very 



vague and improper manner — in- 
duding under it tendendes to re- 
aiatance and tncr^, and the reaiat- 
ance to aonihilation which ia found 
in all aubstancea. Motion (ao far 
aa 80 aimple an operation oan be 
defined) is rightly defined by £pi- 
curua aa " Change of Plaoe." 

^ AntUy^, The indestructi- 
bility of Matter — a property (as hi 
aa we know) univeraal. 
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locum, liberet; Tel, (si ndn detot' copia) at est» tab- 
ftistat ; neque imqaam res eo deveniat, at aat nibil rit^ 
aat nallibi. Quem motum scbola (qa« lemper fere et 
denominat et definit res, potius per efiectus et inoom- 
moda, quam per causaa interiores) vel denotat per 
illud axioma, quod duo corpora nam pomnt ene in Uno 
loco: vel Tocat motum» ne JUU penetnUio dimensUh 
num^. Neque hujus motus exempla proponi cooaen- 
taneum est : inest enim omni oorpori. 

(S.) Sit motus secundus^ motus (quem appellamus) 
nesusj per quem corpora non patiuntur se ulla ex parte 
sui dirimi a contactu alterius corporia» ut qoid maiao 
nexu et contactu gaudeant. Quem motum sohola Tocat 
motum ne detur vacuum^ : Tcluti cum aqua attrahitur 
sursum exsuctione, aut per fistulas ; caro per TeDtoaas ; 
aut cum aqua sistitur, nec effluit in hydriis pOTfontifl» 
nisi os hydris ad immittendum aerem aperiatar : et i»* 
numera id genus. 

(S.) Sit motus tertiuB, motus (qnem apprilamos) 
Hbertatis'^: per quem corpora se liberare nitantUr a 
pressura aut tensum prseteruaturali, et restitaere se in 
dimensum corpori suo conTenieDB. Cajus motos etiam 
innumera sunt exempla : Teluti (quatenus ad iiberatio- 
nem a pressura) aqus in natando, aeiis in Tolando; 
aquse in remigando^ aeris in unduiationibus Tentoram» 
laminffi in horologiis. Nec ineleganter se ostendit 
motus aeris compressi in sclopetis ludieris puerorum, 
cum alnum aut simile quiddam excaTant, et infardunt 
frusto alicujus radicis succuIentSy Tel simiiium» ad 
utrosque fines ; deinde per embolum trudunt radicem 
Tol hujusmodi iarcimentum in foramen alterum : unde 
emittitur et ejicitur radix cum sonitu ad foramen alte- 

« Cf. Bupra, II. 36. Inst. 6. 79 « Liberta^:'' i. e. tiie opera- 

^ Cf. rapra, 1. 66. tioii of Elastieity. 
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rum, idque antequam tangatur a radioe, aut faroimento 
citimo, aut embolo. Quatenus vero ad liberationem a 
tengura, ostendit se hic motus in aere post ezuctionem 
in ovis vitreis remanente, in chordis, in corio, et panno, 
resilientibus post tensuras suas, nisi tensune illae per 
moram invaluerint, &c. Atque huno motum schola 
sub nomine motus exforma dementi iunuit : satis qui* 
dem inscite» cum hic motus non tantum ad aerem, 
aquam, aut flammam pertineat, sed ad omnem diversi- 
tatem consistentie: ut ligni, ferri, plumbi, panni, mem- 
branse, &c. in quibus, singula corpora suse habent di- 
mensionis modulum ; et ab eo sgre ad spatium aliquod 
notabile abripiuntur. Verum quia motus iste libertatis 
omnium est maxime obvius, et ad infinita spectans» 
oonsultum fiierit eum bene et perspicue distinguere. 
Quidam enim yalde negligenter confundunt huno mo- 
tum cum gemino illo motu antitypuB et nejms ; libera- 
tionem scilicet a pressura» cum motu antitjfpuB ; a ten- 
sura, com motu neatAs : ac si ideo cederent aut se dila- 
tarent corpora compressa, ne sequeretur penetroHo di^ 
mensionum ; ideo resilirent et contraherent se corpora 
tensa, ne sequeretur vacuum. Atqui si aer compressus 
se vellet recipere in densitatem aquse, aut lignum in 
densitatem lapidis, nil opus fbret penetraHane dimensiih 
num : et nihilominus longe major posset esse compres- 
sio illorum, quam illa ullo modo patiuntur. Eodem 
modo si aqua se dilatare vellet in raritatem aeris, aut 
lapis iu raritatem ligni, non opus foret vacuo: et ta- 
men longe mtgor posset fieri eztensio eorum, quam illa 
ullo modo patiuntur. Itaque non reducitur res ad 
penetratianem dimensianum, et vacuum, nisi in ultimi- 
tatibus condensationis et rarefactionis : cum tamen isti 
motus longe citra eas sistant et versentur ; neque aliud 
sint, quam desideria corporum conservandi se in con- 

u 2 
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sistentiis suis, (Bive, si malintt in formis suis) nec ab iis 
recedendi subito, nisi per modos suaves, ac per conaen- 
sum alterentur. At longe magis necessarium est (quia 
multa secum trabit) ut intimetur bominibus, motum 
violentum^ (quem nos mechanicum^ Democritus, qui in 
motibus suis primis expediendis etiam infra mediocres 
pbilosophos ponendus est, motum fiagiB Tocayit^) nil 
aliud esse quam motum libertatis, scilicet a compres- 
sione ad relaxationem. Etenim in omni sive simplid 
protrusione, sive yolatu per aerem, non fit summotio 
aut latio localis, antequam partes corporis prsetematu- 
nditer patiantur et comprimantur ab impellente. Tum 
Tero partibus aliis alias per successionem trudentibns» 
fertur totum ; nec solum progrediendo, sed etiam ro- 
tando simul ; ut etiam boc modo partes se liberare, aut 
magis ex sequo tolerare possint. Atque de boc motu 
bactenus. 

(4.) Sit motus quartus, motus cui nomen dedimus 
motus ht/les^: qui motus antistropbus est quodammodo 
motui, de quo diximns, libertatis. Etenim in motu 
libertatis corpora novum dimensum, sive novam spbie- 
ram, sive novam dilatationem aut contractionem (biec 
enim verborum varietas idem innuit) exhorrent, respu- 
unt, fugiunt, et resilire ac veterem consistentiam recu- 
perare totis viribus contendunt. At contra in boc motu 
ht/les, corpora novam spbaeram sive dimensum appe- 
tunt ; atque ad illud libenter et propere, et quandoque 



11. 35. 



71 Motiw violenB et natunfis. 
Cf. 8upr. I. 66. 

73 Phgm. Cf. aupr. 
(notea.) 

78 Hyles, vkfft. The capadty of 
expanaion — the tendency of matter, 
nnder certain drcnmatanoea, to en- 
large ita bulk— aa b to be aeen in 
the caae of Heat» or of explosive 



aubttancea. The aooount of the 
origin of Stakctitea ia a curioua in- 
atance of dogmatiam withont any 
truth. Southey» Thalaba II. 25, al- 
ludea to a aimilar belief that crystab 
are ice long congealed ; and in faia 
notea quotea aa hJa anthority Camil- 
lua LeonarduB in hia ** Mirror of 
Stonea." 
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Talentissimo nixu (ut in pulvere pyrio) aspirant. In- 
stramenta autem hujus motus» non sola certe, sed po- 
tentissima, aut saltem frequentissima, sunt calor et fri- 
gus. Exempli gratia : aer, si per tensuram (velut per 
exsuctionem in ovis vitreis) dilatetur, magno laborat 
desiderio seipsum restituendi. At admoto calore» e 
contra appetit dilatari, et concupiscit novam sphseram, 
et transit et migrat in illam libenter, tanquam in no- 
vam formam (ut loquuntur.) Nec post dilatationem 
nonnuilam de reditu curat, nisi per admotionem Irigidi 
ad eam invitetur; qus non reditus est, sed transmutatio 
repetita. Eodem modo et aqua, si per compressionem 
arctetur, recalcitrat; et vult fieri qualis fuit, scilicet 
latior. At si interveniat frigus intensum et continua- 
tum, mutat se sponte sua et libenter iu condensationem 
glaciei : atque si plane continuetur frigus, nec a tepori- 
bus interrumpatur (ut fit in speluncis et cavemis paulo 
profundioribus), vertitur in crystallum, aut materiam si- 
milem, neo unquam restituitur. 

(5.) Sit motus quintuSy motus continuationW^^ : in- 
telligimus autem non continuationis simplicis et pri- 
mariae, cum corpore aliquo altero (nam ille est motus 
neams) ; sed continuationis sui, iu corpore certo. Cer- 
tissimum enim est, quod corpora omnia solutionem 
continuitatis exborreant, alia magis, alia minus, sed 
omnia aliquatenus. Nam ut in corporibus duris (veluti 
chalybis, vitri) reluctatio contra discontinuationem est 
maxime robusta et valida; ita etiam in liquoribus, ubi 
cessare aut languere saltem videtur motus ejusmodi, 
tamen non prorsus reperitur privatio ejus; sed plane 

7A Tbis again is no motion at all, See (for the illiMtntions) supr. II. 

bnt the effect of Attracuon of co- 25. " Clandestine Inatancea of Cim* 

heeion, hy which the porticlea of aigtmcy" 
the aame maaa are kept together. 
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inest ipris in gmda tanquam inllmo, et prodit se in 
ezperimentis plurimis ; gicnt in bullis, in ratnnditiite 
gnttftram, in filis tenuioribuB stillicidiorum, et in ae- 
quacitate corporum glutinofiorum, et efusmodi. Sed 
maxime omnium se ortendit appetitus iste^ A diaeon^ 
tinuatio tentetur usque ad fitictiones minores. Nam 
in mortariis, post contufflonem ad certnm gradum, non 
amplius opmitur pistillum : aqua non subintrat rimaa 
minorea : quin et ipfle aSr» non obstante Bubtilitate txxs 
poris ipsius, poroB VBSOrum paulo Bolidiomm non pw- 
transit subito, nec nisi per diutumam insinuationMo. 

(6.) Sit motus sextua, motua quem nominamuB mo^ 
tum ad luerum^ (rive motum indigeniim ^. Is eat, per 
quem corpora, quando TerBantnr inter plane heteroge^ 
nea et quad inimica, ai forte nanciBcantur oopiam aitt 
commoditatem evitandi illa heterogenea, et se iqfipli* 
candi ad magis cognata, (lieet illa ipsa cognata talia 
ftierint, quse non babeant arctum consensum cum ipsis) 
tamen statim ea amplectuntur» et tanquam potiom ma- 
lunt; et lucri loco (unde vocabulum sumpeimus) hoc 
ponere videntur, tanqisun talium oorporam indiga. 
Exempli gmtia : auram, eut aliud metallum foltatmn, 
non delectatur afire circumfuso. Itaque si corpus ali^ 
quod tangibile et crassum nanciscatur, (ut digitnm, pa- 
pyrum, quidvis aliud) adh^ret lAatim, nec facile dlvel- 
litur. Etiam papyras, aut paanus, et hujusmodi, non 
bene se habent cum afire, qui inseritnr et cemmistns 
est in ipsoram p<Hris. Itaque aquam aut Kqtioram 



T^ThemotioBOf Prefemet; i.6. tkaw, or ti (kpiDiiy AUnakm, 

tbe tendency bodies hare to unite with which he eeems to conlbimd 

with 8ome substancee rather than this dective qnality of Matter. The 

othera. Under this head might be old Bystem of SymptAhiea aad An- 

placedallChemicalAffinitiea~(e.g. tipathiee had great weiglit widi 

that of Ozygen in the Air for Ixmi.) him : thoogh he waa aware ef naoy 

Bacon of courae knew nothing di of the dreams cometited wiA ^tem. 
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libenter imbibunti et aerem ezterminant. Etiam sac- 
obarom» aut spongia infiifla in aquam aut vinum, licet 
pais ]p9onim emineat et longe attollatur supra yinum 
ant aquam» tamen aquam aut vinum paulatim et per 
gndua attrabunt in sursura ^^. 

Unde optimufl oanon sumitur apertune et solutionum 
eorporum. MiMia enim corrosivis et aquis fortibus, 
qufl^ viam aibi apmunt ; ri poeait inveniri corpus pro- 
portionatum et raagia conaentiens et amioum oorporf 
alieui aolido, quam iUud cum quo tanquam per necessi- 
tatem eommiscetur ; statim se aperit et relaxat corpus, 
et illud alterum intro recipit» priore excluso aut sum- 
moto. Neque apeiatur, aut potest» iste motus ad lu- 
erum Bolummodo ad tactum. Nam electrica operatio 
(de qm Crilbertus et alii post eum tantas excitarunt 
fi^bulBus) non alia est quam corporis per fricationem 
levem exeitati aj^titus, qui aerem non bene tolerat, 
sed alind taqgibile mavult, si reperiatur in propin- 
quo^. 

(7.) Sit motus septiraufl, motus (quem appellamus) 
coHgregationU mqfaru^; per quem corpora feruntur 
ad miBMas connaturaliam eiiarum: gravia ad globum 
terrie ; leWa ad ambitum coeli. Hunc schola nomine 
motu9 naturalis insigDiiii, levi coat^nplatione : quia 
acilicet nil spectabile erat ab extra, quod eum motum 
eieret (itaque rebus ipds innatum atque insitum puta- 
yit)t aul forte quia non cesaat. Nec miram : semp^ 



Tttbes, under the influence of At*> 
inustion. 

^ Thif i« andadoua enongh, and 
'' oorporia per frioationeiB levem ez- 
oitatt appetitiifl*'&c.]fl fikdy to throw 
httt little light on the tnath, in oom- 
pariaon with Gilberfa canful and 



tmdiiiil experimenta. 

78 This ia the tendency which die- 
tinct bodiee of the same substance 
have to coaleace when placed near 
one anofcher: aa when two dropa 
of Quidcailver oonung doee to one 
anollier are mutnally attncted and 
faU into one. Gf. aupr. 1. 66. 
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enim pnesto sunt coelam et tem ; cam e oontra cause 
et origines plurimoram ex reliqnis motibus interdmn 
absint, interdum adsint. Itaque hunc, qnia non inter- 
mittit, sed cseteris intermittentibus statim occurrit, 
perpetuum et proprium ; reliquos, aadtitios poeuit. 
Est autem iste motus reyera satis infirmus et hebes, 
tanquam is, qui (nisi sit moles corporis miyor) cseteris 
motibus, quandiu operantur, cedat et raccumbat. At- 
que cum bic motus hominum cogitationes ita imple- 
▼erit, ut fere reliquos motus occultayerit ; tamm parum 
est quod homines de eo sciunt, sed in multis circa iUum 
erroribus yersantur. 

(8.) Sit motus octavus» motus cangregatUmis mimO' 
ris^: per quem partes homogeneie in corpore aliquo 
separant se ab heterogeneis, et coeunt inter sese ; per 
quem etiam corpora integra ex similitudine sub0tanti& 
se amplectuntur et fovent, et quandoque ad distantiam 
aliquam congregantur» attrahuntur, et conveniunt : yeU 
uti cum in lacte flos lactis post moram aliquam super- 
natat; in vino feces et tartarum subsidunt. Neque 
enim hsec fiunt per motum gravitatis et levitatis tan- 
tura, ut alis partes summitatem petant, alise ad imum 
Tergant ; sed multo magis per desiderium homogeneo- 
ram inter se coSundiy et se uniendi. Differt autem iste 
motus a motu indigentuBj in duobus. Uno, quod in 
motu indigentuB sit stimulus migor natur» malignse et 
contrarise: at in hoc motu (si modo impedimenta et 
vincula absint (uniuntnr partes per amicitiam, lioet 
absit natura alitoa quae iitem moveat. Altero, quod 
arctior sit unio, et tanquam majore cum delectu. In 

^ Spedfic gravHy accoonta for hemadeiueQf; aa (e. g.) when car- 

mo8t of theee casee, where homo- bonic acid introdnced into lime- 

geneons paitidee combine aftermix- water caoaee the formatkm of Gar- 

ture. Other chemical means may honate of lime. 
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illo enim, modo evitetur oorpus inimicum, corpora 
etiam non admodum cognata concnrrunt: at in hoo 
oo^unt substantiie, germana plane similitudine devinc- 
tie ; et oonflantur tanquam in unum. Atque hic motus 
omnibus corporibus compositis inest ; et se iacile con- 
spidendum in singulis daret, nisi ligaretur et fhenaretur 
per alios corporum appetitus et necessitates, quse istam 
coitionem disturbant. 

Ligatur autem motus iste plerumque tribus modis : 
torpore corporum ; fheno corporis dominantis ; et motu 
extemo. Ad torporem corporum quod attinet; cer- 
tum est, inesse corporibus tangibilibus pigritiam quan- 
dam secundum magis et minus, et ezhorrentiam motus 
localis ; ut nisi ezcitentur, malint statu suo (prout sunt) 
esse contenta, quam in melius se ezpedire. Discutitnr 
autem iste torpor triplici auzilio : aut per calorem, aut 
per Tirtutem alicujus cognati corporis eminentem, aut 
per motum vividum et potentem. Atque primo quoad 
auxilium caloris : hinc fit» quod calor pronuntietur esse 
illud quod separet heterogenea^ congreget hamogenea. 
Quam definitionem Peripateticorum merito derisit 6il- 
bertus ; dicens, eam esse perinde ac si quis diceret ac 
definiret hominem illud esse, quod serat triticum» et, 
plantet vineas: esse enim definitionem tantum per 
effectus, eosque particulares. Sed adhuc magis cul- 
panda est illa definitio ; quia etiam effectus iili (quales 
quales sunt) non sunt ex proprietate caloris, sed tan- 
tum per accidens, (idem enim iacit frigus» ut postea 
dicemus) nempe ex desiderio partium homogenearum 
co€undi, adjuvante tantum calore ad discutiendum 
torporem, qui torpor desiderium illud antea ligaverat. 
Quoad vero auxilium virtutis inditie a corpore cognato ; 
illud mirabiliter elucescit in magnete armato, qui ex- 
citat in ferro virtutem detinendi ferrum per similitu- 
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dinem fnibstantue, discoaso torpore ferri per ▼iitatem 
magnetis* Quoad vero aaziliam motoa, ooospiettar 
iUad in Bagittia Ugneis» coapide etiam Ugnea: qiue 
altioa penetrant in aUa Ugna. quam si fbiwent armatc 
ferro» per dmilitadinem aabstantiie, diaeosBO torpoie 
Ugni per motom celerem: de qaiboa daobaa ezperi- 
mentis etiam in aphoriamo de inskmiiii eUmdedinia 
diximos^. 

Ligatio yero motaa congregatioms nUnari$f qoae fit 
per fnenom c<Mpori8 dominantia, conapieitor in aolu- 
tione sangainis et urinarum per frigua. Quamdiu enim 
repleta iu^nt corpom iUa qiiritu agili, qui aiogulas 
eorum partea ci;gu8ouaque generi^ ipfle ot dominos 
totius, ordinat et cohibet ; tamdiu mm coeunt heteio- 
genea propter firasnum : sed poatqnam iUe spifitoe evm* 
poraymt, aut auflEbcatus fuerit per fngo8i tum aolot» 
partea a fnenoy co€unt aecundum deaderiom auom 
natumle. Atque ideo fit, ut omnia eorpora, qam coii* 
tinent Bpiritum acrem, (ut aales, et hujoamodi) dnrent 
et Doo advantur, ob fnmum permaoecia et durabile 
qiiritoa dominaiitis et imperioai. 

Idgatio vero motus amgregali(m$ mimons^ qoas fit 
per notom extemum, mazime eonspicitur in agitatio« 
nibus eorporom, per quaa aroetur putrefiietio. Omnia 
enim potiefiictio fundatur in eoogr^atione homogene- 
orom; onde paulatim fit corruptio prioris (qoam vo- 
eaot) fbmue» et generatio noi«. Nam potre&eticmem, 
qu» f temit Tiam ad generationem bovk fisraiK^ pnB.. 
oedit Bohitio TeteriB; que oBt ipea coitio ad homoge* 
■Bsm. £a yero, ai non impedita fuerit^ fit aoloitio 
flimplex; ain ocoormnt varia qose obatant» Bequuntar 
puitiefiictioneB, quae annt rodimenta geneiationis nove. 
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Quod si (id quod nuno agitur) fiat agitatio frequens 
per motum eztemom: tum vero motus iste coitionis 
(qui est delioatus et mollis» et indiget quiete ab exter- 
nie) ditturbatur et cessat ; ut fieri Tidemus in immme- 
ris: veluti» oum quotidiana agitatio aut profluentia 
aqun arceat putrefactionem ; venti arceant pertilen- 
tiam aeris ; grana in granariifl Tersa et agitata maneant 
pura ; omnia denique agitata exteriuB non fiMsile putre- 
fiant interiuB. 

Supereat ut non omittatur ooitio illa partium corpo- 
rum, unde fit pnecipue indutatio et desiccatio. Post- 
quam enim spirituB, aut humidum in spiritum yersum, 
evolaverit in aliquo corpore porosiore, (ut in ligno, 
osse, membmna, et hujnsmodi) tum partes erassiores 
majore nixu contrafauntar et co@unt, unde sequitur in- 
duratio aut denccatio: quod existimamus fieri» non 
tam ob motum nesWy ne detur Tacuum, quam per 
motum istum amieiti« et unionis. 

Ad coitionem rero ad distans quod attinet» ea infire- 
quens est et ram: et tamen in pluribus inest» qnam 
quibus obsertatur. Hujus simulacm sunt, oum bulla 
solvit buUam ; medicamenta ex similitadine substantiie 
trahunt humores ; chorda in diTersis fidibus ad uniso- 
num moveat chordam ; et hujusmodi. Etiam in spiri- 
tibus anlmaliam hunc motum vigere existimamns, sed 
l^ne ineognitum. At eminet c&rb^ in magnete» et 
ferro excito. Gum autem de motibus magnetis loqui- 
mur» distinguendi piane smit. Quatuor enim irirtaites 
tri^e ^i^mtiones sunt in magnete, qam non coafondiy 
sed separari debent ; licet admimtio hominum et stu- 
por eas commiscuerit. Una, coitionis magnetis ad 
magnetem, yd ferri ad magnetem^ vel ferri excid ad 
ferrum. Secunda, verticitatis ejus ad septentriones et 
austrom, atque simul dedinationis ^us. Tertia, pene- 
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tratioBis ejus per aurnm^ vitrain, lapidem, omnia. 
Quarta, communieationis virtutis ejus de lapide in fer- 
rum, et de ferro in ferrum, absque communicatione 
substanti». Verum hoc loco de prima virtute ejus 
tantum loquimur, videlicet coitionis. Insignis etiam 
est motus coitionis argenti viyi et auri ; adeo ut aurum 
alliciat argentum vivum licet confectum in unguenta : 
atque operarii inter vapores aigenti vivi soleant tenere 
in ore frustimi auri ad colligendas emissiones argenti 
vivi» alias crania et ossa eorum invasuras ; unde etiam 
frustum illud paulo post albescit. Atque de motu 
congregationis minoris hsec dicta sint. 

(90 Sit motus nonus, matus nMgnelicus^^ ; qui licet 
sit ex genere motus congregationis ndnoris^ tamen si 
operetur ad distantias magiias, et super massas lerum 
magnas, inquisitionem meretur separatam; prsesertim 
si nec incipiat a tactu» quemadmodum plurimi, nec 
perducat actionem ad tactum, quemadmodum omnes 
motus congregativi ; sed corpora tantum elevet, aut ea 
intumescere fiiciat, nec quicquam ultra. Nam si luna 
attollat aquas, aut turgescere aut intumescere faciat 
humida ; aut coelum stellatum attrahat planetas versus 
sua apogsea ; aut sol alliget astra Veneris et Mercurii, 
ne longius absint a corpore ejus, quam ad distantiam 
certam ; videntur hi motus nec sub congregatione ma- 
jore^ nec sub congregatione minore bene collocari, sed 
esse tanquam congregativa media et imperfecta, ideo- 
que speciem debere constituere propriam. 

(10.) Sit motus decimus, motus fugm^ ; motus sci- 

^i Thia ia an attempt at ezplana- «umi. Newton'a ezpenmenti jHoved 

tion of some of the probable tniths that a lens placed on a flat glaas le- 

(to Bacon only probable) of GraTity, mained at a diatance of liyth of an 

by Magnetiam. inch firom it. The canae of 



^ Thia ia a rough deacription of Repulaion may be the aubtle sub- 
that which ia now known aa Repid» atance HmI, if Heat be indeed ma- 
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licet motui congregationis minoris contrarius ; per 
quem corpora ex antipathia fugiunt et fugant inimica» 
seque ab illis separant» aut cum illis miscere se recusant. 
Quamvis enim videri possit in aliquibus hic motus esse 
motus tantum per accidens, aut per consequens, re- 
spectu motus congregaiimis minorist quia nequeunt 
coire homogeneay nisi heterogeneis ezclusis et remotis : 
tamen ponendus est motus iste per se, et in speciem 
constituendus, quia in multis appetitus fug^e cemitur 
magis principalis, quam appetitus coitionis. 

Eminet autem hic motus insigniter in excretionibus 
animalium ; nec minus etiam in sensuum nonnuUorum 
odiosis objectis, prsecipue in olfactu et gustu. Odor 
enim foetidus ita rejicitur ab olfactu, ut etiam inducat 
in os stomachi motum expulsionis per consensum; 
sapor amarus et horridus ita rejicitur a palato aut gut- 
ture, ut inducat per consensum capitis conquassationem 
et horrorem. Veruntamen etiam in aliis locum habet 
iste motus. Gonspicitur enim in antiperistasibus ^ non- 
nullis ; ut in a^ris media regione, cujus frigora videntur 
esse rejectiones naturse frigidae ex confiniis coelestium ; 
quemadmodum etiam videntur magni illi fervores et 
inflammationes, quse inveniuntur in locis subterraneis, 
esse rejectiones naturse calidie ab interioribus terr». 
Galor ^enim et frigus, si fuerint in quanto minore, se 
invicem perimunt ; sin fuerlnt in massis majoribus, et 
tanquam justis exercitibus» tum vero per conflictum se 
locis invicem summovent, et ejiciunt. Etiam tradunt, 



teriaL And Botcovich holds that aimilar poles of two Magneto. See 

the atomB of which a hody is com- accoont of the Noy. Oig. published 

poeed act dn each other with a force in the Library of Useful Knowledge« 

differing in intenaity and in kind No. a. p. aS-ap. 

accordiDg to the distance. The best ® Cf. supr. II. ia. Inat. 34; and 

and "glaring** Inatance of Repnl- II. 27. 

sioil would be the action of the 



SOS NOYUM OBGANUM. 

dnnamomiiin et odorifera, ata juzta latrinas et looa 
foetida, diutins odorem letinere, quia recunnt eadre et 
commisceri cum foetidis. Certe aigentum Yinmi, quod 
aliaa se leuniret in corpus integmm, prohibetnr per 
aalivam hominis, aut axungiam^ porci» aut terebin- 
thinam, et hujusmodi, ne partes ejus coeant ; piopter 
malum consensum quem habent cum hujusmodi corpo* 
libus; a quibus undique circumfusif se retrahunt; 
adeo ut fbrtior sit earum fitga ab istis interjaomti- 
bus» quam desiderium uniendi ae cum paitibus sui 
nmilibufi : id quod vocant moH^Miionem aigenti vivi. 
Etiam quod oleum cum aqua non misceatury non 
tantum in causa eat diflforentia levitatis; sed malui 
ipsorum consenaus: ut videre eat in spiritu vini^qui 
cum levior sit oleo, tamen se bene miscei cum aqua. 
Et maxime omnium insignis est xnxAMAfugm in nitio^ 
et hujusmodi corporibus crudis» qu» flammam ezhor* 
rent: ut in pulvere pjrio, argento vivo, necnon in 
auro. Fuga vero ferri ab altero polo magnetis a Gil- 
berto bene notatur non efBdJvga propria» sed confoimi* 
tas, et coitio ad situm magis accommodatmn. 

(11.) Sit motus undedmus, motus assimilatioms^t 
sive mukiplicaiianis sui, sive etiam generatioms simpU^ 
ds. Greneraiumem antem simplioem dicimus non cor* 
porum integralium, ut in plantis^ ant animalibus ; sed 
corporum similarium. Nempe per hunc motum ooi^ 
pora similaria vertmit cOTpora tJia affinia, aut aaltem 
bene disposita et prseparata, in substantiam et naturem 

M Aanmgia, pig^s lard. LiteFally menta akin to themaelvea from 

tlie greaee iieed for «dM of wheei% stiber bo^Be^ «ad mrimilitw tj—i 

(aads, ungere.) «s in the caee of fkm» wkkk oob- 

» Motua 11-13 are all onder tbe afmes theOzygen in variona bocBaa 

eameclaaa. — or the alomadi» which aooapli 

Thia flnolM» MnmiUUicmu ia the «nd appliea whalefer cm be tviied 

principle by which Chemical Agenta iaAo Bldod, te. 
disengage the particlea and de- 
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BUftm : ut flftmtnft, que super halitUB et oleosa multipli- 
oat 80, et geneiat novam flammam; afir, qui Buper 
aquam et aquea multiplicat se, et generat noTum 
aerem : spiritus vegetabilis et animalis, qui super tenui- 
oret partes, tam aquei quam oleoei, in alimentis suis 
multiplioat se, et generat nonim spiritum ; partes bo- 
lidee plantarum et animalium, veluti folium, flosi caro, 
0% et 8ic de ceeteris» qu«e singulad ez succis alimento^ 
rum assimilant, et generant substantiam successivam 
et epiusiam^. Neque enim quenquam cum Para^ 
celso ^ delirare juvet» qui (distillationibus suis Bcilicet 
ooceecatuB) nutritionem per Beparationem tantum fieri 
voluit ; quodque in pane vel cibo lateat ocuIub, naBus, 
cerebram, jecur; in buoco terre radix^ folium, floB. 
Etenim Bicut iaber ex radi masBa lapidiB vel ligni, per 
B^paiationem et rejectionem superflui, educit iblium, 
floiem, oculum^ naBum, manum, pedem, et Bimilia ; ita 
Aichjeum illum fiibram interaum ex alimento per 
Bepaimtionem et rejectionem educere siDguIa membra 
et partes, asserit ille. Verum misBiB nugis, certiBBi- 
mum eit^ parteB Bingulas tam BimilaiBB, quam organi- 
CBB, in vegetabilibuB et animalibuB» buccob alimentorum 
Buoram fere oommuneB> aut non muUum diversoB, 
ptimo attrahere cum nonnullo delectu, deinde aBsimi- 
lare^ et vertere in naturam Buam. Neque assimiiatio 
ista» aut generaiio nmptea fit Bolum in corporibuB ani- 
matis ; veram et inanimata ex hac re participant ; ve- 



na— AnoMriii — daily, or were nMMt extrBTagant, deserving 

ever-Tenewed. The word is bo uied m Bacon'ft word '* deUrare.'* He waa 

the Lord'B Phiyer, Sl. Matt. vi. 11. full of the analogy between the 

^ TheophrBBtiiB PBracekuB died '* Macrocoflm" of extenud Natme, 

A. D. 1541 : hiB syBtem had a pri- and the " MicroooBm'* of Man. 

ttiary t rf »ence to medicine : he wbb See HaDam, part I. chap. vii. § 17- 

acute, and beyond hia age in Cbe- 20. 
mical knowledge. But hia theoriea 
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luti de flatnma et aere dictum est. Qaioetiain spiritas 
emortuus» qui in omni tangibili animato oontinetory id 
perpetuo a^t, ut partes crassiores digerat et vertat in 
flpiritum qui deinde exeat ; unde fit diminutio ponderis 
et exsiccatio, ut alibi dizimna. Neque etiam respuenda 
est in asstmilaiiane aocretio illa, quam vulgo ab alimra- 
tatione distinguunt; veluti cum lutum inter lapillos 
concrescit» et Tertitur in materiam lapideam ; squanue 
drca dentes yertuntur in subetantiam non minus du- 
ram, quam sunt dentes ipsi, &c. Sumus enim in ea 
opinione, inesse corporibus omnibus desiderium assimi- 
landi» non minus quam co^undi ad homogenea : ▼erum 
ligatur ista virtus, sicut et illa ; licet non iisdem mo- 
dis. Sed modos illos, necnon solutionem ab iisdem, 
omni diligentia inquirere oportet; quia pertinent ad 
senectutis refocillationem ^. Postremo Tidetur notato 
dignum, quod in novem illis motibus» de quibns dixi- 
mus, corpora tantum nature sue consenrationem ap- 
petere videntur; in hoc decimo autem propagatio- 
nem®. 

(12.) Sit motus duodedmus, matus escUaHanis^ ; 
qui motus yidetur esse ez genere assimilationis^ atqne 
eo nomine quandoque a nobis promiscue vocatur. Est 
enim motus diflbsivus, et communicatiyus, et tranaiti- 
vus, et multiplicatiyus) sicut et ille ; atque effectu (ut 
plurimum) consentiunt» licet efficiendi modo et sub- 
jecto differant. Motus enim assimilatianis 



w Baoon wu fuU of the old Al- wen the loth not tbe iiih kiiid of 

chemut belief about the proloiiga- Motue. 

tion of life. And for himaelf he ^ The tendency to ezdte and 

waseztremelyiandfiilaboatHealth. difiViae a quality« aa Heal ia dif- 

He tella xu many of hia &voarite fiiaed» or aa the magnet givea to 

notiona aa to diet, &c. in the Sylva iron ita own qualities withoot itaelf 

Syhrarum. loaing them, 

V Bacon here apeaka aa if this 
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tanqaam cum imperio et potestate ; jubet enim et 
cogit assimilatum in assimilantem verti et mutari. At 
motus escitatianis procedit tanquam arte et insinua- 
tionot et fiirtim ; et invitat tantum^ et disponit excita- 
tum ad naturam excitantis. Etiam motus assimilationis 
multiplicat et transformat corpora et substantias ; vel- 
uti plus fit flammae, plus aeris» plus spiritus, plus car- 
nis. At in motu escitaiianis, multiplicantur et trans- 
eunt virtutes tantum ; et plus fit calidi, plus magnetici, 
plus putridi. Eminet autem iste motus prsecipue in 
calido et frigido. Neque enim calor diffiindit se in 
calefaciendo per communicationem primi caloris; sed 
tantum per ea^citationem partium corporis ad motum 
illum, qui est forma calidi ; de quo in vindemiatione 
prima de natura calidi diximus. Itaque longe tardius 
et difficilius excitatur calor in lapide aut metallo, quam 
in aere; ob inhabilitatem et impromptitudinem cor- 
porum illorum ad motum illum ; ita ut verisimile sit, 
posse esse interius versus viscera terrse materias, quae 
calefieri prorsus respuant; quia ob condensationem 
majorem spiritu illo destituuntur, a quo motus iste 
ejpcitatianis plerumque incipit. Similiter magnes induit 
feiTum nova partium dispositione, et motu conformi ; 
ipse autem nihil ex virtute perdit. Similiter fermen- 
tum panis, et flos cervisise ^^, et coagulum lactis, et non- 
nulla ex venenis, excitant et invitant motum in massa 
farinaria, aut cervisia, aut caseo, aut corpore humano 
successivum et continuatum; non tam ex vi exci- 
tantis, quam prsedispositione et facili cessione ex- 
* citati. 



*' FloB ceryisi». " Balm*' or celia et ceria in Hiepaiiia» cerviaia, 

yeast. Cenrisia was a GaDic name et plura genera in Gallia, aliiaqoe 

for Beer. " £x iiadein (frugibna) provinciis.'' Plin. aa. 35. 82. 
fiunt et potus, sythum in iEgypto, 
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(IS.) Sit motus decimus tertios, moius impressianis^: 
qni motus est etiam ex genere motns assimUaHoms, 
estqne ex diflTusivis motibus subtilissimus. Nobis au- 
tem yisum est eum in speciem propriam constituere, 
propter diflTerentiam insignem quam habet, erga priores 
duos. Motus enim assimUationis simplex corpora ipsa 
transformat ; ita ut si tollas primum moTens, nihil in- 
tersit ad ea quse seqnnntnr. Neqne enim prima ac- 
censio in flammam, aut prima versio in aerem, aliqnid 
facit ad flammam, aut aerem, in generatione succeden- 
tem. Similiter, motus excitationis omnino manet, re- 
moto primo movente, ad tempora bene diutuma ; nt in 
corpore calefacto, remoto primo calore; in ferro excito, 
remoto magnete ; in massa &rinaria, remoto feormento. 
At motus impressionis, licet sit diffiisivus, et transiti- 
YuSy tamen perpetno pendere videtnr ex primo mo- 
vente; adeo ut, sublato aut cessante illo, statim deficiat 
et pereat ; itaque etiam momento, aut saltem exiguo 
tempore transigitur. Quare motus illos assimilationis 
et ej^citationis, motus genertUionis Jovis, quia generatio 
manet; bunc autem motum, motum generationis Sa- 
iurniy quia natus statim devoratur et absorbetur, appel- 
lare consuevimus. Manifestat se vero hic motus in 
tribus; in lucis radiis; sonorum percussiouibus ; et 
magneticis, quatenus ad commnnicationem. £tenim, 
amota luce, statim pereunt colores, et reliquas imagines 
ejus ; amota percussione prima, et quassatione corporis 
inde facta, paulo post perit sonus. Licet enim soni 
etiam in medio per ventos tanquam per undas agiten- 
tur^ ; tamen diligentius notandum est, quod sonus non 

93 The Motion oflmprestUm oc- aouroe of U: aa in tbe cue of lays 

cun when ihere seeme to be a con- of light. 

tinoal commnnication of impnlaea ^ Tfae propagation of Sound : 

lirom the body which ia the original Bacon aeems to have come irefy 
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tam ditt dumt» quam fit resonatio. Etenim impulsa 
campaDa, sonus ad bene magnum tempus continuari 
videtur ; unde quis facile in errorem labatur, si existi- 
met toto illo tempore sonum tanquam natare et bserere 
in aSre ; quod falsissimum est. £tenim illa resonatio 
non est idem sonus numero, sed renovatur. Hoc autem 
manifestatur ex sedatione sive cohibitione corporis per- 
OttSsL Si enim sistatur et detineatur campana fortiter, 
et fiat immobilis, statim perit sonus, nec resonat am- 
plius : ttt in chordis ; si post primam percussionem tan- 
gatur chorda, vel digito, ut in Ijra ; vel calamo, ut in 
espinetis; statim desinit resonatio. Magnete autem 
xemoto, statim ferrum decidit. Luna autem a mari 
non potest remoyeri ; nec terra a ponderoso dum cadit. 
Itaque de illis nullum fieri potest experimentum ; sed 
iBtio eadem est. 

(14.) Sit mottts decimus quartus, motus cmfiguraiio^ 
nis, aut situs^; per qnem corpora appetere videntur 
non coitionem, aut separationem aliquam ; sed situmt 
et collocationem, et canfiffurationem cum aliis. Est au- 
tem iste motus valde abstrusus, nec bene inquisitus. 
Atque in quibusdam videtur quasi incausabilis ; licet 
revera (ut ezistimamus) non ita sit. Etenim si quee- 
ratur, cur potius ccelum volvatur ab oriente in occiden- 
tem, quam ab occidente in orientem : aut cur vertatur 
drca polos positos juxta ursas, potius quam circa orio- 
nem, aut ex alia aliqua parte coeli ? Videtur ista qu»- 



near the " unduktory theory of 
Soiind/' M he holds that it is pass- 
ed on from point to point, which he 
calls " reaonatio." 

M Thla would apply to the Laws 
of Stmcturey hy whieh (for ezample) 
CrjratalB aasiime alwaya th«r proper 
ahape; or ▼egetables follow each 



their own oellnlar or fibrona atroc- 
tures. To this class Bacon strangely 
refera the direction of the ceketial 
motiona: and the polarity of thtt 
Needle. It aeems on the whole to 
trench upon the province of "Lar 
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stio tanquam qusedam ecstasis ; cmn ista potios ab ex* 
perientia, et ot positiva, recipi debeant. At in nataia 
profecto sunt qusedam ultima et incausabilia ; ▼erom 
hoc ex illis non esse videtur. Etenim hoc fieri existi- 
mamus ex quadam harmonia et consensu mundi, qui 
adhuc non venit in obserrationem^. Quod si redpia- 
tur motus terrse ab oocidente in orientem ; esedem ma- 
nent qusestiones. Nam et ipsa super aliquos polos mo- 
vetur. Atque, cur tandem debeant isti poli coUocari 
magis ubi sunt, quam alibi ? Item verticitasy et direo- 
tio, et declinatio magnetis ad hunc motum referuntur. 
Etiam inveniuutur in corporibus tam naturalibus quam 
artificialibus, prsesertim consistentibus, et non fluidis, 
collocatio qusedam et positura partium, et tanquam 
villi et fibrse, quse diligenter investigandse sunt ; utpote 
sine quarum inventione corpora illa commode tractari 
aut regi non possunt. At circulationes illas in liquidis, 
per quas illa, dum pressa sint, antequam se libeiare 
possunt, se invicem relevant, ut compressionem illam 
ex sequo tolerent, motui Itbertatis verius assignamus. 

(15.) Sit motus decimus quintus, matus pertransiHih 
nisy sive mottis secundum meatus^; per quem virtutes 
corporum magis aut minus impediuntur, aut provehun- 
tur a mediis ipsorum, pro natura corporum et virtutum 
operantium» atque etiam medii. Aliud enim medium 
luci convenit, aliud sono, aliud calori et frigori, aliud 
virtutibus magneticis, nec non aliis nonnullis respec- 
tive. 

(16.) Sit motus decimus sextus, m(dus regius (ita 

M ThiB bas been fulfilled, though which any agency ia canied on; 
not as Bacon tbonght it would be> aa when heat or light ara modified 



by tbe diacovery of the univenal by pasaing throagh diflSBient aab- 

Law of Gravitation. etancea. Under thia head migfat be 

M Tbia clasa refers only to the placed the diacaaaion on " Motion 

effect cauaed by the medkm througb in Reaisting Media" in Dynanucs. 
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enim eum appellamus) sive pditicus^ ; per quem 
partes in corpore aliquo prssdominantes et imperantes, 
reliquas part-es frsenant, domant, subigunt» ordinant, et 
cogunt eas adunari, separari, consistere, moveri, coUo- 
cari, non ex desideriis suis, sed prout in ordine sit» et 
conducat ad bene esse partis illius imperantis ; adeo ut 
dt quasi regimen et poliHa quaedam, quam exercet pars 
regens in partes subditas. Eminet autem hic motus 
prsecipue in spiritibus animalium, qui motus omnes 
partium reliquarum, quamdiu ipse iu vigore est, con- 
temperat, Invenitur autem in aliis corporibus in gradu 
inferiore; quemadmodum dictum est de sanguine et 
urinis, qu» non solvuntur, donec spiritus, qui partes 
earum commiscebat et cohibebat, emissus fuerit aut 
suffocatus. Neque iste motus omnino spiritibus pro- 
prius est, licet in plerisque corporibus spiritus domi- 
nentur ob motum celerem, et penetrationem. Verun- 
tamen in corporibus magis condensatis^ nec spiritu vi- 
vido et vigente (qualis inest argento vivo et vitriolo) 
repletis, dominantur potius partes crassioreSt adeo ut 
nisi freenum et jugum hoc arte aliqua excutiatur, de 
nova aliqua hujusmodi corporum transformatioue mi- 
nime sperandum sit. Neque vero quispiam nos oblitos 
esse existimet ejus quod nunc agitur, quia, cum ista 
series et distributio motuum ad nil aliud spectet, quam 
nt illorum pradominantia per instantias luctte melius 
inquiratur» jam inter motus ipsos pr<edominanti€B men- 
tionem jBBiciamus. Non enim in descriptione motus istius 
regiiy de pradominantia motuum aut virtutum tracta- 
mus, sed de pradominantia partium in corporibus. 
Hsec enim ea est pradominantia, quae speciem istam 
motus peculiarem constituit. 

^ Thie dass is a very obscure or property in a substance which 
one. It refers to that ruling power controla all the reet. 
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(17.) 8it motus dedmiis septimiis, nuitus rotaiiam$ 
spontaneus^; per qnem corpom motu gmdeDtia» ek 
bene collocata, natura soa frauntur, atqne seipaa se- 
qnmitar, non alind ; et tanquam proprioa petunt am* 
plezus. Etenim videntur corpom ant movere siiie 
termino ; aut plane quiescere ; aut ferri ad terminmn, 
ubi pro natura sua aut rotent» aut qmeeeantw Atque 
quffi bene coUocata sunt, si motu gaudeant, moTent per 
circulum : motu scilicet eetemo et infinito. Qutt bene 
collocata sunt, et motum exhorrent, ptwsus quieflcunk. 
Qns non bene collocata sunt, movent in linea recta 
(tanquam tramite breyissimo) ad consortia suOTum con* 
naturalium. Becipit autem motus iste rotoHoms diffb- 
rentias novem. Primam, centri gui, circa qnod corpom 
moTent : secundam, polorum guorum, supm qnos mo- 
Tent : tertiam, circumferentise siTe ambitus sui, prout 
distant a centro : quartam, indtationis suae, pront celc^ 
rius aut tardius rotant : quintam, consequutionis motus 
sui, Toluti ab oriente in occidentem, aut ab occidente 
in orientem: sextam, declinationis a drculo perfecto 
per spiras longius aut propius distantes a centro suo : 
septimam, declinationis a circulo perfecto per spiraa 
longius aut propius distantes a polis suis: octaTam, 
distantiss propioris aut longioris spirarum suaram ad 
iuTicem : nonam et ultimam, Tariationis ipsorum polo* 
rum, si sint mobiles : quse ipsa ad rotationem non per- 
tinet, nisi fiat circulariter. Atque iste motus commmii 
et inTcterata opinione babetur pro proprio coelestium. 
Attamen graTis de illo motu lis est inter nonnnllos 
tam ex antiquis quam moderais, qui rotatianem terne 
attribuerunt. At multo fortasse justior moTetur con- 
troversia, (si modo res non sit omnino extra controTer* 

^ Cl ffapnif 11.5. ad fin*, «nd II. 36. ex. a. 
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8iam) an motus videlicet iste (concesso qnod terra stet) 
oceli iinibus contineatur, an potius descendat, et com- 
municetur aeri, et aquis. Motum autem rotationis in 
Biissilibus, ut m spicuUs, sagittis, pilis sclopetorumi et 
«imilibus, omnino ad motum libertaHs rejicimus. 

(18.) Sit motus decimus octavus, motus trepidationis^ 
cui (ut ab astronomis intelligitur) non multum fidei 
adhibemus^. Nobis autem, corporum naturalium ap- 
petitus ubique serio perscrutantibus, occurrit iste mo- 
tus ; et constitui debere videtur in speciem. Est autem 
hic motus veluti sgternse cujusdam captivitatis. Vide- 
licet ubi corpora non omnino pro natura sua bene 
locata, et tamen non prorsus male se habentia, perpe- 
tuo trepidant, et irrequiete se agunt, nec statu suo 
contenta, nec ulterius ausa progredi. Talis invenitur 
motus in corde et pulsibiis animalium ; et necesse est 
ut sit in omnibus corporibus, qusa statu ancipiti ita 
degunt inter commoda et incommoda, ut distracta libe- 
rare se tentent, et denuo repulsam patiantur, et tamen 
perpetuo experiantur. 

(19.) Sit motus decimus nonus et postremus, motus 
ille cui vix nomen motus competit, et tamen est plane 
motus. Quem motum, molum decubiim^ sive motum 
eshorreniuB motus^ vocare licet^^. Per hunc motum 
terra stat mole sua, moventibus se extremis suis in 
medium ; non ad centrum imaginativum, sed ad unio- 
nem^. — ^Per hunc etiam appetitum omnia majorem in 
modum condensata motum exhorrent ; atque illis pro 
onmi appetitu est non moveri ; et licet infinitis modis 
vellicentur et provocentur ad motum, tamen naturam 

M To this clasa Baoon does not titions of tbe word motus, is a fair 

give much credit. It eeema» how- specimen of Bacon'B carelessnees in 

ever, that puleation may be referred style. It ia a atrange lund of Mo- 

to it as a distinct kind of Motion. tion^ being, in fact, inertia, 

IM This paasage, from the repe- ^ Cf. supra, II. 35« 
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soam (quoad possunt) tnentur. Quod si ad motam 
compellantur, tamen boc agere semper videntury nt 
quietem et statum suum recuperent, neque amptios 
moveant. Atque circa hoc certe se agilia prsebent, et 
satis pemiciter et rapide (ut pertaesa et impatientia 
omnis morse) contendunt. Hujus autem appetitos 
imago ex parte tantum cemi potest; quia hic f^md 
no6, ex subactione et concoctione coelestium» omne 
tangibile non tantum non condensatum est ad ultimi- 
tatem, sed etiam cum spiritu nonnullo miscetur. 

Proposuimus itaque jam species, sive elementa sim- 
plicia motuum, appetituum, et virtutum activarum, 
qus sunt in natura maxime catholica. Neque pamm 
scienti» naturalis sub illis adumbratum est. Non ne- 
gamus tamen, et aiias species fortasse addi posse; 
atque istas ipsas divisiones secundum veriores reram 
venas transferri ; denique in minorem numeram posse 
redigi. Neque tamen hoc de divisionibus aliquibus 
abstractis intelligimus : veluti si quis dicat, corpora 
appetere vel conservationem, vel exaltationem»^ vel 
propagationem, vel fmitionem naturae suee : aut si quis 
dicat» motus reram tendere ad conservationem et bo- 
num, vel universi, ut anHfypiam et nesum ; vel uni- 
versitatum magnaram, ut motus cangregationis nufforis^ 
rotationis^ et eshorrentirB motus ; vel formaram speda- 
lium, ut reliquos. Licet enim hsec vera sint, tamen 
nisi terminentur in materia et iabrica secundum veras 
lineas» speculativa sunt, et minus utilia. Interim sufli- 
cient, et boni erant usus, ad pensitandas prtBdominan- 
tias virtutum, et exquirendas instantias IucUb ; id quod 
nunc agitur. 

Etenim ex his quos proposuimus motibus, alii pror- 
8U8 sunt invincibiles ; alii aliis sunt fbrtiores, et illos 
ligant, frsenant, disponunt; alii aliis longius jaculantur; 
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alii alios tempore et celeritate prseyertunt ; alii alios 
fovent, Toborant, ampliant^ accelerant. 

Motus anlihfpuB omnino est adamantinns et invinci^ 
bilis. Utrum vero motus nejms sit invincibili&iy adhuc 
hseremus. Neque enim pro certo affirmayerimus^ 
utrum detur yacuum, sive coacervatum, sive permis- 
tnm^. At de illo nobis constat, rationem illam, pro- 
pter quam introductum est vacuum a Leucippo, et 
Democrito^, (videlicet quod absque eo non possent ea* 
dem corpora complecti et implere majora et minora 
spatia) ialsam esse. Est enim plane plica tnateruB, 
comph*cantis et replicantis se per spatia inter certos 
fines absque interpositione vacui: neque est in aere, 
ex Tacuo, bis millies (tantum enim esse oportet) plus 
quam in auro. Id quod ex potentissimis corporum 
pneumaticorum virtutibus, (quse aliter tanquam pulve- 
res minuti natarent in vacuo) et multis aliis demon* 
strationibus, nobis satis liquet. Reliqui vero motns 
regunt et reguntur invicem, pro rationibus vigoris, 
quanti^ incitationis, ejaculationis^ necnon tum auxilio- 
rum, tum impedimentorum, quee occurrunt. 

Exempli gratia ; magnes armatus nonnuUus detinet 
et suspendit ferrum ad sexagecuplum pondus ipsius; 
eo usque dominatur motus congregationis minoriSy su- 
per motum congregaHonis majoris; quod si majus fu- 
erit pondus, succumbit. Vectis tanti roboris sublevabit 
tantum pondus; eo usque dominatur motus libertatis 
super motum congregationis majoris : sin majus fuerit 

' Bacon bere seems to have sus- fonDer^ air mingled witb powdered 

pected tbat tbe ordinary notion of a eubstances, and by tbe latter, air in 

Vacaum was nnfoonded. Bntwbat biilk aa it liea around and upon 

does be mean by " Vacuum sive sucb subBtances. I bave ventured 

coacervatum sive permistum ? *' to translate it ** Vacuum, eitber en« 

Bdow, II. 50, be apeaka of " Aer tire or partial.*' 

permiBtaa" and ''aer coacervatus ' Seeaupra, I.51. 
et drcumfufttB/' meaning, by tbe 
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pondus, snociuQlHt. C!oriaiii tensiim nd tOTsamn ta^ 
lem non rumpitar; eo oflque dommatu motos Mfitf- 
tmationiU super motum tensura ; quod si ulterior fiierit 
tensuxa» rumpitur oorium, et niocumbit wfbn contkm^ 
ationh. Aqoa per rimam perfoiutionis talis effloit; 
eo usque dominatur motus ctmgregatioms mqforis 
super motum continuationi^ : quod si minor fuerifc 
rima» succumbit; et Tiucit motus coniinuationis. hk 
pulvere sulphuris solius immissi in sclopetum eum pila, 
et admoto igne» non emittitur pila ; in eo motus con^ 
gregationis nufforis vincit motum hyles. At in polT^e 
pyrio immisso Tincit motus hyles in- mlphuie ; aid^us 
moUbus hjfles et fuga in nitro. £t sic de esteris. 
Etesiim instaniuB IucUe (quie indicant preedomiwasMam 
Tirtutum, et secundum quas rationes et calculos pne* 
dominentur et succumbant) am et sediila diligenfcia 
undique sunt conquirendae. 

Etiam modi et rationes ipeius succumbentie mo- 
tuum diligenter sunt introspioiendae. Nraipe^ aa om» 
nino cessent, vel potius usque nitantur, sed ligentur. 
Etenim in corporibus hic apud nos nulla veia est 
quies, nec in integris, nec in partibus; sed tantum se- 
cundum apparentiam. Quies autem ista appaiens, 
causatur aut per aguiliirium ; aut per absolutam pree^ 
dominantiam motuum. Per eequiHbrium^ ut in bilan- 
cibus, qu» stant, si lequa aint pondera. Per pr^omi' 
nantiam^ ut in hydriis perfomtis, ubi quiescit aqua» et 
detinetur a decasu per pradominanHam motus nejms^. 
Notandum tamen est (ut dizimus) quatenus nitantur 
motus illi succumbentes. Etenim si quis per luctam 
detineatur extensus in tem, hrachiis et tibiis innctifii 
aut aliter detentis ; atque ille tamen totis Yiribus re- 

4 Here again Bacon was in want of the kaowledge of Ibe pnesiae of 
the Atmoephere. 
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siirgere nitator ; non est nrinor nixnsf» licet non profi- 
ciat. Hujos autem rei conditio, (seilicet utrum per 
prafdominanHam motus suecumbens quasi annihiletur ; 
an potitts continuetur nixus, licet Don coiiqiiciatur) quae 
latet in conflictibus^ apparebit fortasse in coBcurrentiis. 
Ezempli gratta ; fiat ezperim^tum in sclopetis, uCrmm 
sclopetus, pro tanto spatio, quo raiittat pilam in linea 
direeta, sive (ut vulgo loquuntur) in puncto blanco, 
delriUorem edat percusBionem ejaculando in supra, ubi 
motus ictus est simplex, quam desuper, ubi motus gra- 
vitatis concurrit cum ictu. 

Etiam canones pradominaniiarum^ qui oceurrunt, 
eoUigendi sunt. Veluti, quod quo communius est bo- 
num quod appetitur, eo motus est fortior: ut motus 
nexuSy qui respieit communionem universi, fortior est 
motu gravitatis, qui respicit communionem densomm* 
Etiamt quod appetitus^ qui sunt boni privati, non prae* 
valent {deruoque contra appetitus boni magis publici ; 
Diri in parvis quantis. Quie utinam obtin^rent in civi- 
libus^ 

XUX. 

Inter prarogativas instantiarum ponemus loco vice* 
simo quinto inskmtias innuentes ^ ; eas sciUcet, quss 



* A good specimen of Bacon'B 
attachment to Analo^es. 

He seemed indined himself to 
rank this Chapter rery lughly : hut 
it 18 in fiict one of hie worst spect* 
menn, heing fbll of Idola. There 
an fandful and unneceseary rabdi- 
viBions» not helped hy fiuiciful No- 
menektnre : and Motua is uaed fbr 
*« Appetition," "Gravity," "Sym- 
pathy," '* ReBistance," and «« Iner- 
tia." 

^ We are now come to the three 
InstantisB Benevole or PropituB — 
Inetances fiicilitating Practice. Of 



these the firet intimate or direct — 
tend to free practice from uselesB 
pursuitB, and guide it to things he- 
neficial to man. This is a most va- 
luable Aphorism. It shews that 
with aU Bacon'a love for know- 
kdge, he aaw that of itself it coold 
not give happineee. "Amplificant, 
non heant." The mind ie aflfected 
by it, and not the Heart. Bnt a Juat 
application of knowledge, a jndi- 
cioua seleetion of Instances for 
Phurtice, will really do much to- 
wards promoting happinees, by eas- 
ing and bettering the general con- 
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Gommoda hominum innoaiit ant deeignant. Etenim 
ipsum pa$9e et ipsnm scire^ natnnm humanam amplifi- 
cant, non beant. Itaque deeerpenda sunt ex univm«i- 
tate rerom ea que ad usus Titae maxime faciunt. Ve- 
ram de iis erit magis proprius dicendi locus, cum de- 
dudumes ad projnm traetabimus. Quinetiam in ipeo 
opero interpretatianis drca singula gubjecta, locum sem- 
per charkB humafUBy sive ckarke opiativaf agsignamus. 
Etenim et quimrero et optaro non inepte, pars scientifle 
est. 

L. 

Inter pneroffaiivas inHanHarum ponemus looo vice- 
gimo sexto instantias polychrestas ^ Ece rant, qus per- 
tinent ad Taria, et saepiuB occurront ; ideoque opera et 
novis probationibus haud parom parcunt. Atque de 
instramentis ipsis atque ingeniationibus^ proprius erit 
dicendi locus» cum deduetiones ad prasim et experi- 
mentandi modos tractabimus. Quin etiam quie adhuc 
cognita sunt, et in usum yenerant» in historiis particu- 
laribus singularam artium describentur. In pnesenti 
autem subjungemus qusedam catholica circa ea pro 
exemplis tantum polychresti. 

Operatur igitur homo super corpora naturalia (pr»- 
ter ipsam admotionem et amotionem corporam simpli- 
cem) septem prsecipue modis : nempe, Tel per exclu- 



ditkm of life. Tlie mazim at the 
end of the Apboram» "quiererB et 
optaie, &e." is Irat another form of 
the ftmooB "Pradens qmeetio eat 
dimidimn adenti»." Not nndis- 
ceming coUection, but wise aelec- 
tiony iB the great principle. In a 
ponderouB way the whole of the 
" Prarogativea'* are auppoeed to lead 
towards thia end. 
7 '*Inatantie polychnBtaa»' 



»» 



Xvxpnfara), thinga generallf QaefdL 
and qyplicable to a great ▼ariety of 
invettigationB, by ^rtening and 
fadlitating the procesB. TfatB QaBs 
oan only be paitially inveBtigatBd 
here : for it inchideB in &ct almoet 
every thing connected with Fhyaical 
diacoveiy. 

^ IngeniationeB. Tliia woid ia not 
Latin. Ingeniatos ia. 
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sionem eorum qu» impediont et disturbant: vel per 
oompressiones, extensiones» a^tationes^ et hujusmodi : 
vel per calorem et frigus : vel per moram in loco con- 
venienti : vel per freenum et regimen motus : vel per 
consen8us speciales: vel per altemationem tempesti- 
vam et debitam : atque seriem et successionem horum 
omnium, aut saltem nonnullorum ex illis. 

(1.) Ad primum igiCur quod attinet ; aer communis, 
qui undique prsesto est et se ingerit, atque radii coele- 
stium, multum turbant. Quae itaque ad illorum exclu- 
sionem faciunt^ merito haberi possint pro pc^ckrestis. 
Huc igitur pertinent materies et crassities vasorum, in 
quibus corpora ad operationem prseparata reponuntur. 
Similiter modi accurati obturationis vasorum, per con- 
solidationem» et lututn saptentia^, ut loquuntur che- 
mici. Etiam clausura per liquores in extimis utilissima 
res est: ut cum infundunt oleum super vinum aut 
succos herbarum ; quod expandendo se in summitate 
instar operculi, optime ea conservat illsesa ab aere. 
>Neque pulveres res malae sunt; qui licet contineant 
aerem permistum, tamen vim aeris coacervati et dr- 
cumftisi arcent^^; ut fit in conservatione uvarum et 
fructuum intra arenam» et &rinam. Etiam cera, mel, 
pix, et higusmodi tenacia, recte obducuntur ad clausu- 
ram perfectiorem, et ad summovendum aerem et coele- 
stia. Etiam nos experimentum quandoque fecimus, 
ponendo vas, necnon aliqua alia corpora, intra argen- 
tum vivum, quod omnium longe densissimum est ex 
iis qnse circumfundi possunt. Quinetiam specus et 
cavemse subterraneie magni usus sunt ad prohibendum 
insolationem et aerem istum apertum pnedatorium; 

* LutuM MopienHm^ a compodtion hermetically. 
used to seal the orifioes of Tessek ^^ Cf. aupr. II. 48. (note 3.) 
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qnalibiis ntantur Grennani s^tentrionalee pro giana* 
riis. Nee non repoBitio eoiporam in fiindo aqnanim 
ad hoc spectat: nt memini me qnippiam andjBBe de 
ntribns vini demisms in piofnndam pntenm, ad infi%i- 
dationem sciiioet ; aed casn et per negleotnm ae oUi- 
vionem ibidem lemanentibns per mnltoB amioe, et de- 
inde extractis ; nnde vinnm factnm est non solnm non 
vapidnm, ant emortunm, sed mnlte magis nebile ad 
gnstnm ; per oonmiixtionem partinm snaomm (nt vide- 
tnr) magis exqnisitam. Quod si poetnlet res, ut oor- 
pora demittantnr ad fundnm aqnarnm, yelnti intra 
flnvios ant mare, neqne tamen aqnas tangant, nec in 
vasibus obturotis oondudantur, sed aeie tantnm cirenn- 
dentur; bonns est nsus Tasis illins, quod adhibitom est 
nonnunquam ad operandum subter aqnis snper nayigia 
demersa, ut nrinatores diutins manere possint sub 
aquis^ et per vices ad tempns respirare. Hlud fanjns- 
modi erat. Conficiebatur dolinm ex metallo conca- 
vum, quod demittebatur lequabiliter ad supOTficiem 
aqu», atque mc deportabat totum aerem, qui contine- 
batur in dolio, secnm in fiindum maris. Stabat antem 
super pedes tres, (instar tripodis) qui longitndinis ersnt 
aliquanto roinoris statura hominis ; ita nt urinator pos- 
set, cum anhelitus deficeret, immittere oaput in cavnm 
dolii, et respirare, et deinde opus continnare. Atqne 
andivimusy inventam esse jam machinam aliqnam navi- 
culse aut scaphse, qu» homines subter aqnis vehere pos- 
sit ad spatia nonnulla ^K Verum sub tali vase, qnale 
modo diximus, corpora qua&vis fiicile suspendi poesint ; 
cnjus causa hoc experimentum adduximus. 

Est et alius usus diligentis et perfect» clausmne eor- 



11 These under-water boato ap- going under water» and 
pear again in the New Atlantb. seaa." 
"We hare shipe and boats for 
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ponim : nefmpei non «olnm ut prohibeatnr aditus aerifi 
per exterins, (de quo jam dictnm est) verum etiam ut 
cohibeatur exitus spiritus corporis, super qnod fit ope- 
»tio per interins. Necesse est enim tit operonti circa 
corpora natnralia constet de summis suis : viz. quod 
nihil expirarit ant effluxerit. Fiunt enim prdfundse 
alterationes in corporibus, quando, natura prohjbente 
annihilationem, ars prohibeat etiam deperditionem airt 
evolationem alicujus partis. Atque hac de re invaluit 
opinio fitlsa ; (quas si vera esset, de ista conservatione 
summse certse absqne diminutione esset fere despe-- 
randum) viz. spiritus corporum, et aSrem ma|oiri grar- 
du caloris attenuatum, nnllis vasorum daustris posse 
contineri, quin per poros vasorum subtiliores evolent. 
Atque in hanc opinionem adducti sunt homines per 
vulgata illa experimenta, poculi inversi super aquam 
cum candela aut charta inflammata, ex quo flt ut 
aqna sursum attrahatur; atque similiter ventosarum, 
qu» super flammam caleiactse trahunt carnes. Existi- 
mant enim, in ntroque experimento aSrem attenuatum 
emitti, et inde qtiontum ipsius minui ; ideoque aquam 
aut cames per nejmm succedere ^. Quod folsissimum 
eet. Aer enim non quanto diminuitur, sed spatio con- 
trabitur; neque incipit motus iste suceessionis aquee, 
antequam fiat extinctio flamm», aut refrigeratio aeris : 
adeo ut medici, quo fortius attrahant ventosse, ponant 
spongias frigidas aqua madefactas seper ventosas. Ita- 
que non est cur homines multnm sibi metuant de facili 
exitu a^ris, aut spirituum. Licet enim verum sit, etiam 
solidissima corpora habere suos poros» tamen segre 

13 Bacon'8 aocount is erroneous. be so closed, as tbe air cools it wiU 

Air when beated ezpands, and so contract, and tfae preasure of tbe 

some of it escapea : tben if tbe ori- eztemal atmospbere drivee tbe wa- 

fice of tbe Vessel be placed on Wa- ter or flesb upwards into the yes- 

ter or Flesb, and tbe entrance of air sel. 
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patitur aSr aut spiritus oomminutionem soi ad tantam 
subtilitatem ; quemadmodum et aqua ezire recosat per 
rimam minusculam. 

(S.) De secundo vero modo ex septem prsedictis iUud 
inprimis notandum est» yalere certe compressiones et 
hujusmodi violentias ad motum localem, atque alia id 
genus, potentissime; ut in machinis et missiiibus: etiam 
ad destructionem corporis organici, atque eurum virtu- 
tum, quffi consistunt plane in motu. Omnis enim vita» 
immo etiam omnis flamma et ignitio^ destroitur per 
compressiones ; ut et omnis machina corrumpitur et 
confunditur per easdem. Etiam ad destructionem vir- 
tutum» quae consistunt in posituris, et dissimilaritate 
partium paulo crassiore ; ut in coloribus (neque enim 
idem color floris integri et contusi, neque succini in- 
tegri et pulverisNtti). Etiam in saporibus (neque enim 
idem sapor pyri immaturi, et ejusdem compressi ac 
subacti ; nam manifesto dulcedinem majorem concipit). 
Verum ad transformationes et alteratioues nobiliores 
corporum similarium non multum valent istae violen- 
tise ; quia corpora per eas non acquirunt consistentiam 
aliquam novam constantem et quiescentem, sed transi- 
toriam et nitentem -semper ad restitutionem et liberar 
tionem sui. Attamen non abs re foret, hujus rei fiw^ere 
experimenta aliqua diligentiora ; ad hoc sciiicet, utrum 
condensatio corporis bene similaris, (qualia sunt aer, 
aqua, oleum, et hujusmodi) aut rarefactio, similiter per 
violentiam indita, possint fieri constantes et fixie^ et 
quasi mutatie in naturam. Id quod primo experiendum 
per moram simplicem ; deinde per auxilia et consensus. 
Atque illud nobis in promptu ftiisset, (si modo in men- 
tem venisset) cum aquam (de qua alibi ^) per malleati- 

18 M de qua alibi :" sc. supra II. 45. ad finem. 
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ones et piessoria condensavimus, antequam erumperet. 
Debueramus enim spheeram complanatam per aliquot 
dies sibi permisisse, et tum demum aquam extraxisse ; 
ut fieret experimentum, utrum statim impletura fiiisset 
talem dimensionem, qualem habebat ante condensatio- 
nem. Quod si non fecisset aut statim, aut certe paulo 
po6t ; constans videlicet &cta yideri potuisset ista con- 
densatio: sin minus, apparuisset, factam fuisse resti- 
tutionem, et compressionem fuisse transitoriam. Etiam 
simile quiddam fadendum erat circa extensionem aeris 
in ovis vitreis. Etenim debaerat fieri, post exsuctionem 
fortem, subita et firma obturatio; deinde debuerant 
ova illa manere ita obturata per nonnullos dies; et tum 
demum experiendum fuisset, utnim aperto foramine at- 
tractus fuisset aer cum sibilo, aut etiam attracta fuisset 
tanta quantitas aquse post immersionem, quanta fuisset 
ab initio, si nulla adbibita fuisset mora. Probabile 
enim aut saltem dignum probatione est, hsec fieri potu- 
isse et posse; propterea quod in corporibus paulo magis 
dissimilaribus similia efilciat mora temporis. Etenim 
baculum per compressionem curvatum post aliquod 
tempuB non resilit: neque id imputandum est alicui 
deperditioni ex quanto ligni per moram; nam idem fiet 
in lamina ferri, (si augeatur mora) qott non est expira- 
bilis. Quod si non succedat experimentum per moram 
simplicem ; tamen non deserendum est negotium, sed 
auxilia alia adhibenda. Non enim parum lucri fit, si 
per violentias indi possint corporibus naturse fixse et 
constantes. Hac enim ratione aer possit verti in aquam 
per condensationes^^ ; et complura alia id genus. Do- 

i^ *' M. Biot fint proved ^toB sup- preBsion only.'* Aooount of the 

position to be weU-founded, and No¥. Org. ^aii 2. p. 31. (Libnry 

eucceeded in forming Water from of Usefiil Knowlec^.) CL Hcr* 

Hydrogen and Oxygen by com- achel^s Discourae, § 358. 

Y 
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miniis enim e8t homo motuam ▼iolentonim, magis 
quam cseterorum. 

(8.) At tertius ex septem modis refertor ad magnmn 
illud oiganum tam naturse quam artis, quoad opeian- 
dum; videlicet calidum et fngidnm. Atque in hae 
parte claudicat plane potentia humana, tanquam ex 
uno pede. Habemus enim calorem ignis, qoi caloribus 
solis (prout ad nos deferuntur) et caloribus animalium, 
quasi infinitis partibus» potentior est et intensior. At 
deest frigus, nisi quale per tempestates hjemales, ant 
per cavemas, aut per circumdationes nivis et glaciei, 
haberi potest : quod in compaiatione sequari potest 
cum calore fortaase solis meridiano» in r^one aliqua 
ex torridis, aucto insuper per reverberationes montium 
et parietum : nam hujusmodi, utique tam calorea quam 
frigora, ab animalibus ad tempus exiguum tolerari pos- 
sunt. Nihili autem sunt fere prs calore fomacis arden- 
tis, aut alicujus frigoris quod huic gradui respondeat^. 
Itaque omnia hic apud nos yergunt ad rare&ctiDneni, 
et desiccationem» et consumptionem : nihil fere ad oon- 
densationem, et intenerationem, nisi per misfcuras et 
modos quasi spurios. Quare instantife frigoris omni 
diligentia sunt conquirends : quales videntur inveniri 
in expositione corporum super turres quando gelat 
acriter : in cavemis subterraneis : circumdationibus ni- 
Tis et glaciei, in locis proiundioribus, et ad hoc exca- 
vatis : demissione corporam in puteos : sepulturis cor- 
poram in argento vivo et metallis : immersione oorpo- 
ram iu aquis, quse vertunt ligna in lapides : defossione 
corporam in terra; (qualis fertur apud Chinenses esse 
confectio porcellanse ^\ ubi massss ad hoc &ct8e dicuntur 

i^ See supr. II. ao. (note 36.) the prepared eartha wm buried for 

>* Porcelain. The word itself a long time, aa it ia deriTed proba- 

bears testimony to the belief that bly from a quasi-Latin word prO' 
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manere intra terram per quadraginta aut quinquaginta 
annos, et transmitti ad haeredes, tanquam minerse quse- 
dam artificiales) et hujusmodi. Quinetiam qu» inter- 
▼eniunt in natura condensationes, factse per frigora, 
similiter sunt investigandse ; ut causis eorum cognitis, 
transferri possint in artes. Quales cernuntur in exsu- 
datione marmoris et lapidum: in rorationibus super 
vitra per interius fenestrarum sub auroram, post gelu 
noctis: in originibus et collectionibus vaporum in aquas 
sub terra» unde ssepe scaturiunt fontes : et qusecunque 
sunt hujus generis. 

Inveniuntur autem, prseter illa qu» sunt frigida ad 
tactum, qusedam alia potestate irigida, quse etiam con- 
densant ; veruntamen operari videntur super corpora 
animalium tantum, et yix ultra. Hujus generis se 
ostendunt multa in medicinis et emplastris. Alia au- 
tem condensant carnes et partes tangibiles; qualia 
sunt medicamenta astringentia, atque etiam inspissan- 
tia : alia condensant spiritus, id quod maxime cemitur 
in soporiferis. Duplex autem est modus condensationis 
spirituum per medicamenta soporifera, sive provocantia 
somnum : alter per sedationem motus ; alter per fugam 
spirituum. Etenim viola, rosa sicca, lactuca, et hujus- 
modi benedicta sive benigna, per vapores suos amicos 
et moderate refrigerantes, invitant spiritus ut se uniant, 
et ipsbrum acrem et inquietum motum compescunt. 
Etiam aqua rosacea, apposita ad nares in deliquiis ani- 
mse, spiritus resolutos et nimium relaxatos se recipere 
facit, et tanquam alit. At opiata, et eorum affinia, 
spiritus plane fugant, ex qualitate sua maligna et ini- 
mica. Itaque si applicentur parti exteriori, statim 
aufiigiunt spiritus ab illa parte, nec amplius libenter 

ceUtmea, earth kept in celU. The of eartb. See Ricfaardson'8 Dict. 
Chinese do not so bury their masses verbo. 

Y 2 
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inflaunt : sia samantar interius, vapoies eoram» asoen- 
dentes ad capat, spiritas in Yentriculis oerebri conten- 
tos undequaque fngant : cumqae se retrahant spiritus, 
neque in aliam partem effiigere possint, per consequens 
coeunt, et condensantur ; et quandoque plane exstin- 
guuntur et suffocantur^^. Licet rursus eadem opiata 
moderate sumpta, per accidens secundarium, (videlic^ 
condensationem illam quse a coitione sucoedit) confbr- 
tent spiritus, eosque reddant magis robustos, et retnn- 
dant eoram inutiles et incensivos motus: ex quo ad 
curas morborum et vitae prolongationem haud parum 
conferant. 

Etiam praeparationes oorporam ad excipiendum fri- 
gus non sunt omittendse; veluti quod aqua parnm 
tepida fisusilius conglacietur, quam omnino fngida, et 
hujosmodi. 

Prseterea, quia natura frigus tam paice suppeditat, 
faciendum est quemadmodum pharmaoopolse solent; 
qui, quando simplex aliquod haberi non possit, capiunt 
succedaneum ejus, et quid pro quOf ut vocant : yeluti 
lignum aloes pro xylobeilsamo, cassiam pro cinnamomo. 
Simili modo diligenter circumspiciendum est, si qus 
sint succedanea frigoris; videlicet, quibus modis fieri 
possint condensationes in corporibus aliter quam per 
frigus, quod illas efficit, ut opus suum proprium. HI» 
autem condensationes videntur intra quaternum nume- 
ram (quantum adhuc liquet) contineri. Quaram prima 
videtur fieri per contrusionem simplicem : qu» parum 
potest ad densitatem constantem, (redliunt enim cor- 
pora) sed nihilominus forte res auxiliaris esse queat. 



17 This description of the effecto celn" of which Baoon epeaks 

of Opiates is extremely quaint and auch contempt. For hia viewa on 

arbitrary ; one might aknost fiEuicj '* Spirit/' aee anpra» II. 27. 40^ and 

it one of the " delirationes Pteni- I. 50. (note 64.) 
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Secnnda fit per contractionem partium crassiorum in 
eorpore aiiquo post evolationem aut exitum partium 
tenuiorum, ut fit in indurationibus per ignem, et repe- 
titis ezstinctionibus metallorum, et similibus. Tertia 
fit per coitionem partium homogenearum, qu» sunt 
maxime solids in corpore aliquo, atque antea fuerant 
distractae, et cum minus solidis commistss: veluti in 
restitutione mercurii sublimati, qui in pulvere longe 
majus occupat spatium, quam mercurius simplex; et 
fiimiliter in omni repurgatione metallorum a scoriis 
suis* Quarta fit per consensus, admovendo quse ex vi 
corporum occulta condensant: qui consensus adhuc 
raro se ostendunt : quod mirum minime est, quoniam 
antequam inventio succedat formarum et schematis^ 
morum, de inquisitione consensuum non multum spe- 
randum est. Certe quoad corpora animalium, dubium 
non est, quin sint complures medicinse, tam interius 
quam exterius sumptse, quse condensant, tanquam per 
consensum, ut paulo ante diximus. Sed in inanimatis 
rara est hujusmodi operatio. Percrebuit sane, tam 
scriptis quam fama, narratio de arbore iu una ex in- 
sulis sive Terceris^^ sive Canariis, (neque enim bene 
memini,) quse perpetuo stillat ; adeo ut inhabitantibus 
nonnullam conmioditatem aqu» praebeat. Paracelsus 
autem ait, herbam vocatam rorem solis^^ meridie et 
fervente sole rore impleri, cum alise herbae undique 
sint siccse. At nos utramque narrationem &buIo8am 
esse existimamus. Omnino autem illse instantiae no- 
bilissimi forent usus, et introspectione dignissimae, si 
essent verse. Etiam rores illos mellitos, et instar man- 
nse, qui super foliis quercus inveniuntur mense Maio, 
non existimamus fieri et densari a consensu aliquo, sive 

18 The Terceiy Islands» now called the Asores. 
1» Ro$ ioHs--" Smidew." 
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a proprietate folii quercus^ ; sed cnm saper aliis foliis 
pariter cadant, coDtineri scilicet et durare in fbli» 
quercus» quia sunt bene unita, nec spongioea, nt pln- 
rima ex aliis. 

Galorem vero quod attinet; copia et potestas nimi* 
rum bomini abunde adest ; obeenratio autem et inqui- 
sitio deficit in nonnnllis, iisque maxime necessariis; 
ntcunque spagirici^^ se Tenditent. Etenim caloris in- 
tensioris opificia exquiruntur et conspicinntur ; remis- 
sioris vero, quxe roaxime in vias naturse inddunt, n<m 
tentantur, adeoque latent. Itaque videmus per vulca- 
nos istos, qui in pretio sunt, spiritus corporum magno- 
pere exaltari, ut in aquis fortibus, et nonnullis aliis 
oleis chemicis^ partes tangibiles indurari, et» emisso 
Tolatili, aliquando figi; partes homogeneas separari; 
etiam corpora heterogenea grosso modo incorporari et 
eommisceri ; maxime autem compages corporum oom- 
positorum et subtiliores schematismos destrui et con- 
fundi. Debuerant autem opificia caloris lenioris tentari 
et exquiri; unde subtiliores misturse et schematismi 
ordinati gigDi possint et educi, ad exemplum naturae, 
et imitationem operum solis ; quemadmodum in apho- 
rismo de instantiis /(Bderis^ quaedam adumbravimus. 
Opificia enim naturse transiguntur per longe minores 
portiones» et posituras magis exquisitas et varias» quam 
opificia ignis, prout nunc adhibetur. Tum vero yidea- 
tur liomo revera auctus potestate, si per calores et 
potentias artificiales opera naturss possint specie reprse- 
sentari, yirtute perfici, copia variari: quibus addere 
oportet accelerationem temporis. Nam rubigo ferri 



^ The Honejdew ia found on in pfurticular who employed them« 

IJmee and other treee» aa well aa on aelvea on metals, and the diaeoray 

Oaka. of the Philosophei^a aUme. 

31 Spagmci. Thoee Alchemiata ^ Supra^II. 35. 
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longo tempore procedit, at versio in crocum martis^ 
subito : et similiter de ffirugine et cerussa^. Crystal- 
Inm longo tempore conficitur, vitrum subito conflatur. 
Lapides longo tempore concrescunt, lateres subito co- 
quuntur, &c. Interim (quod nunc agitur) omnes di- 
versitateB caloris cum affectibus suis respective diligen- 
ter et industrie undique sunt colligendse et exquirendae: 
coelestium, per ladios suos directos, reflexos, refractos^ 
et unitos in speculis comburentibus : fiilguris, flamqi», 
ignis carbonum ; ignis ex diversis materiis ; ignis aperti, 
conclusi, angustati, et inundantis, denique per diversas 
fabricas fomacium qualificati ; ignis flatu exciti, quieti 
et non exciti ; ignis ad majorem aut minorem distan- 
tiam remoti ; ignis per varia media permeantis ; calo- 
rum humidorum, ut balnei Marise^, fimi, caloris ani- 
malium per exterius, caloris animalium per interius, 
fiBui conclusi ; calorum aridorum, cineris, calcis, aren» 
tepid»; denique calorum cujusvis generis cum gradi- 
bus eorum. 

Prsecipue vero tentanda est inquisitio et inventio 
eflbctuum et opificiorum caloris accedentis et recedentis 
graduatim, et ordinatim, et periodice, et per debita 
spatia, et moras. Ista enim insequalitas ordinata revera 
filia coeli est» et generationis mater : neque a calore aut 
vehementi, aut prsecipiti, aut subsultorio, aliquid magni 
expectandum est. Etenim et in vegetabilibus hoc mani- 
festissimum est. Atque etiam in uteris animalium 
magna est caloris insequalitas» ex motu, somno, alimen- 
tationibus et passionibus foemellarum quse uterum ge- 



S3 Croeus MartU, or Colcothar, » Bahei Marut. In dutillatioD» 

the substance which remains after when the diBtiUing yessel is plaoed 

the caldnation of Vitriol. in a pot filled with water, instead of 

^ Cenusa, Whitdead, made by aand, the operation is said to be 

ezposing common lead to the va- performed in a water-bath, or Bal' 

ponr of warm vinegar. nemm Maritt. 
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stant. Denique in ipsis matricibus teme, iis niminmi, 
in qnibus metalla et fowilia efformantnr, locnm babet 
et viget ista inflequalitas. Qno magis notanda est in- 
scitia aliqnorum alcbemistamm ex refonnatis» qni per 
calores sequabiles lampadnm, et bujusmodi, perpetno 
nno tenore ardentium, se yoti compotes fore ezistima- 
mnt. Atque de opificiis et efiectibus caloris baec dicta 
rint. Neque vero tempeativnm est ilhi penitns acm- 
tari, antequam rerum formae et corpomm scbematism] 
nlterins investigati fherint, et in lucem prodierint. Tnm 
enim quserenda et adoperanda et aptanda snnt instm- 
menta, quando de exemplaribns constiterit. 

(4.) Quartus modus operandi est per moram, quse 
certe et promns et condus natur» est, et qusedam dis- 
pensatrix. Moram appellamuSy cum corpns aliquod 
sibi permittitur ad tempus notabile, munitum interim 
et defensum ab aliqna vi extema. Tum enim motus 
intestini se produnt et perficinnt, cnm motus extranei 
et adventitii cessant. Opera autem setatis sunt longe 
subtiliora quam ignis. Neque enim possit fieri talis 
clarificatio vini per ignem, qualis flt per moram ; neque 
etiam incinerationes per ignem tam snnt exqnisitae 
quam resolutiones et oonsumptiones per ssecula. In- 
corporationes etiam et mistiones snbitse et prsecipitat» 
per ignem longe inferiores sunt illis, qnse fiunt per 
moram. At dissimilares et varii scbematismi, qnos 
corpora per moras tentant, (quales sunt pntredines) per 
ignem aut calorem vebementiorem destranntnr. lUnd 
interim non abs re fuerit notare; motus corporom 
penitns conclusorum babere nonnihil ex violento. In- 
carceratio enim illa impedit motus spontaneos corporis. 
Itaqne mora in vase aperto plus fiicit ad separationes ; 
in vase penitus clauso ad commistiones ; in vase non- 
nihil clauso, sed subintrante aere, ad putrefactiones. 
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Utcanqne de opificiis et effectibus mone undique snnt 
diligenter conquirendae instantise. 

(5.) At regimen motus (quod est quintus ex modis 
opemndi) non parum valet. Regimen autem motus 
yocamusy cum corpus aliud occurrens» corporis alterius 
motum spontaneum impedit, repellit, admittit, dirigit. 
Hoc vero plerunque in figuris et situ vasorum consistit. 
Etenim conus erectus juvat ad condensationem vapo- 
rum in alembicis ; at conus inversus juvat ad defeca- 
tionem saccbari in vasis resupinatis. Aliquando autem 
sinuatio requiritur, et angustatio, et dilatatio per vices, 
et hujusmodi. Etiam omnis percolatio buc spectat; 
scilicet cum corpus occurrens uni parti corporis alte- 
rius viam aperit, alteri obstruit. Neque semper per- 
colatio aut aliud regimen motus fit per extra; sed 
etiam per corpus in corpore : ut cum lapilli immittun- 
tur in aquas ad colligendam limositatem ipsarum ; 
syrupi clarificantur cum albuminibus ovorum» ut cras- 
siores partes adheerescant, et postea separari possint. 
Etiam huic regimini motus satis leviter et inscite attri- 
buit Telesius^ figuras animalium, ob rivulos scilicet 
et loculos matricis. Debuerat autem notare similem 
efformationem in testis ovorum, ubi non sunt rug» aut 
insequalitas. At verum est regimen motus efformationes 
perficere in modulis et proplasticis. 

(6.) Operationes vero per consensus aut fugas (qui 
sextus modus est) latent ssepenumero in profiindo. 
Istffi enim (quas vocant) proprietates occultse, et speci- 
ficae, et sympathise et antipathise, sunt magna ex parte 
corruptelffi philosophiae ^^. Neque de consensibus re- 

^ Tdeao. Cf. supr. 1. 116. he speaks of the ''crnde Spirit m 

37 How far was Bacon himaelf Nitre,'* and its action : or in some of 
finee from theee inflaencee ? as when his kinda of Motua in Aph. 48 ? 
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nim inveniendiB mnltum sperandum est ante inven- 
tionem fonnarum et schematismorum simplidnm. Con- 
sensus enim nil aliud est quam symmetria formarum et 
scbematismorum ad iuTicem. 

(a.) Atqui majores et magiB catholici rerum oonsra- 
SU8 non prorsus obficuri sunt. Itaque ab iis ordiendum. 
Eorum prima et summa diyersitas ea est ; ut qusedam 
corpora copia et raritate materise admodum disorepent» 
achematismis consentiant ; alia contra, copia et raritate 
materi8B consentiant, schematismis discrepent. Nam 
non male notatum est a chemicis in principiorum suo- 
rum triade ^, sulphur et mercurium quasi per universi- 
tatem rerum permeare. (Nam de sale inepta ratio est, 
sed introducta, ut possit comprehendere corpora terrea» 
sicca» et fixa.) At certe in illis duobus videtur consen* 
sus quidam naturse ex maxime catholicis conspici. £t- 
enim consentiunt sulphur ; oleum, et exhalatio pinguis ; 
flamma; et fortasse corpus stellae. Ex altera parte 
consentiunt mercurius; aqua, et yapores aquei; aer; 
et fortasse sether purus et interstellaris. Attamen isti 
quatemiones gemini ^, sive magnse rerum tribus» (utra- 
que intra ordines suos) copia materiae atque densitate 
immensum differunt, sed schematismo valde oonve- 
niunt : ut in plurimis se produnt. At contra metalla 
diversa copia et densitate multum conveniunt, (prseser- 
sertim respectu vegetabilium, &c.) sed schematismo 



38 The triad of the ChemiBtfl ; 
vis. Sulphar, Mercuiy» and Salt; 
which diey believed were to be 
found universally in Nature. The 
fiict that things the Bame in quan- 
tity and proportion of their oom- 
pounds differ in Structure is well 
known in chemistry, as may be seen 
by the ezample of water and corre* 



sponding relative quantitiet of Hy- 
drogen and Oxygen, which when 
mized together contintift in a gia- 
eous state, unlesa they be eet fire to. 

^ '* Quatemiones gemini,'' viz. 

(L) (i) Sulphur, with (a) Oil, (3) 
Flame, (4)TheStarB. 

(II.) (i) Mercury,with (a) Water, 
(3)Air,(4)^ther. 
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mnltifariain difTerant; et similiter vegetabilia et ani- 
malia diversa schematismis qnasi infinitis variantnr; 
sed intra copiam materias, sive densitatem paucorom 
gradunm, continentur. 

(/9.) Sequitnr consensus maxime post priorem catbo- 
licus, videlicet corporum principalium et fomitum suo- 
rum ; videlicet menstruomm» et alimentorum. Itaque 
exquirendum, sub quibus climatibus, et in qua tellure, 
et ad quam profunditatem metalla singula generentur ; 
et similiter de gemmis» sive ex rupibus, sive inter mi- 
neras natis: in qua gleba terr», arbores singute, et 
frutices, et herbee potissimum proveniantt et tanquam 
gandeant : et insimul quss impinguationes, sive per 
stercorationes cujuscunque generis, sive per cretam, 
arenam maris, cineres, &c. maxime juvent; et qu» 
sint ex his pro varietate glebarum magis aptse et auxi- 
liares. Etiam insitio et inoculatio arborum et planta- 
rum, earumque ratio; quae scilicet plantse super quas 
felicius inserantur, &c. multum pendet de consensu. 
In qua parte non injucundum foret experimentum, 
quod noviter audivimus esse tentatum» de insitione ar- 
bonim sylvestrium, (quse hucusque in arboribus horten- 
sibus fieri consuevit) unde folia et glandes majorem in 
modum amplificantur, et arbores fiunt magis umbrosse. 
Similiter alimenta animalium respective notanda sunt 
in genere et cum negativis. Neque enim camivora sus- 
tinent herbis nutriri ; unde etiam ordo Folietanorum^ 
(licet voluntas humana plus possit quam animantium 
cseterorum super corpus suum) post experientiam fac- 
tam, (ut aiunt) tanquam ab humana natura non tolera- 
bilis, fere evanuit. Etiam materiae diversas putrefiEu^tio- 
num, unde animalcula generantur, notands sunt. 

^ Folietani, the Vegetarians of the Pythagorean doctrine. (Cf. Ju- 
the middle ages. They carried out venal. Sat. iiL ^14.) 
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(y.) Atqne consensus corporutn prindpalinm erga 
snbordinata sna (tales enim ii poflsint censeri qnos no- 
taTimns) satis in aperto snnt. 'Qnibns addi possnnt 
sensnum consensus erga objecta sna. Qni oonsensns 
cnm manifestiBsimi sint; bene notati, et aeriter excnssi, 
etiam aliis oonsensibns» qni latent» magnam piasbere 
possint Incem. 

(S.) At interiores corpomm oonsensns et fiigas, Ayb 
amicitise et lites, (taedet enim nos fere yocabnlwnm 
sympathi» et antipathise, propter snperstitiones et ina- 
nia) ant falso adscript», ant fabnlis conspersae, ant per 
neglectnm, rar» admodum snnt. Etenim si qnis as- 
seraty inter vineam et brassicam^^ esse dissidinm, qnia 
juxta sata minus Iste proveninnt; praesto ratio eet, 
qnod ntraqne planta snccnlenta sit et deprsedatrix, 
nnde altera alteram deirandat. Si quis asserat, esse 
consensnm et amicitiam inter segetes et cjanenm^, 
aut papaver sylvestre, quia herbse illffi fere non pro- 
veniunt nisi in arvis cultis: debuit is potins asserere, 
dissidinm esse inter ea, quia papaver et cyanens emit- 
tuntur et creantur ex tali sncco teme, qualem segetes 
reliquerint et repudiaverint ; adeo ut satio s^;etnm 
terram pneparet ad eorum proventnm. Atque hnjus- 
modi falsarum adscriptionum magnus est nnmerus. 
Quoad fabnlas vero, illsB omuino sunt exterminands. 
Bestat tenuis certe copia eorum consensuum, qui certo 
probati sunt experimento; quales sunt magnetis et 
ferri, atque auri et argenti vivi, et dmilium. At in 

<1 Brastieot CauMower, ^^poftfin» ^ ; for they held that by eatiiig 

paifHDfow, '' Vitis a catQibas brassi- Braasica thtj avoided the c^bcts dt 

deque» n propter sati siiit, ut a pes- drink. See Athenaraa Deipn. I. p. 

tiferis et noceDtibuB refugere dicnn- 34 C — F. 

tor.*' Cic. de Nat. Deor. II. 47. — ^ Cyoiieiit, the Comflower. Hie 

Thia antagonism the Andenti proper word it Cyanus» cmimw. 
thought went eren fiuther than 
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experimentis chemicis circa metalla inyeniuntur et alii 
nonnuUi observatione digni. Maxima vero frequentia 
eorum (ut in tanta paucitate) invenitur in medicinis 
nonnuUis, qu» ex proprietatibus suis occultis (quas vo- 
cant) et specificis respiciunt aut membra, aut humores, 
aut morbos, aut quandoque naturas individuas. Neque 
omittendi sunt consensus inter motus et affectus lunie^, 
et passiones corporum inferiorum, prout ex experimen- 
tis agriculturffi, nauticse, et medicinse, aut alias cum de- 
lectu severo et sincero coUigi et recipi possint. Verum 
instantise universae consensuum secretiorum quo magis 
sunt infrequentes, eo majore cum diligentia sunt inqui- 
lendae, per traditiones, et narrationes fidas et probas ; 
modo hoc fiat absque uUa levitate, aut credulitate, sed 
fide anxia et quasi dubitabunda^. 

(e.) Restat consensus corporum modo operandi, tan- 
quam inartificialis, sed usu polychrestus : qui nullo modo 
omittendus est, sed sedula observatione investigandus. Is 
est coitio sive unio corporum proclivis, aut diflicilisy per 
compositionem siveappositionemsimplicem. Etenimcor- 
pora nonnulla facile et libenter commiscentur et incorpo- 
rantur : alia autem sagre et perverse. Veluti pulveres 
melius incorporantur cum aquis ; calces et cineres cum 
oleis; et sic de similibus. Neque tantum sunt colli- 
gendse instantise propensionisy aut aversionis corporum 
erga misturam» sed etiam collocationis partium, et dis- 



^ The Moon'B ** conaensus/' (i) 
on Agriculture — in so far as she 
U thought to bring Beasonable wea- 
ther at her fuD — as in the case of 
the Harveat-moon especiaUy. 

(3) In Navigation — ^by her influ- 
ence on the S^ i. e. in the Tidea. 

(3) In Medicine — by her sup- 
poeed power in certain complainta. 



of which belief the term *' Lunacy" 
is arelic. 

M This is ezacily the phrase to 
ezplain Bacon*s own mental state 
during investigation, '* fides anzia 
et dubitabunda;" for Doubt is es* 
sential to the beginning of a heittfay 
philosophy. 
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tributionis, et digastioDis, poetqaain commista ant; de- 
niqae et pradominantiie post misturam transactam. 

(7.) Snperest ultimo looo ex modis septem operandi 
septimus et postremus ; operatio sciiicet per alteniatio- 
nem^, et vicisBitadiDes priorum sex : de quo antequam 
in ringulos illos paulo altius fuerit iuquiaitum, tempes- 
tivum nou foret exempla proponere. Series autem siYe 
catena hvuusmodi altemationis, prout ad dngula eflbcta 
accommodari possit, res est et cognitu maxinie difficilis» 
et ad opera maxime valida. Summa autem detinet et 
occupat homines impatientia hujusmodi tam inqnisitio- 
nis quam praxeos; cum tamen sit instar fili labyrinthP^ 
quoad opera migora. Atque hsec sufficiant ad exCTi- 
plum polychresti. 

LI. 

Inter prarogativas instantiarum ponemus loco Tice- 
simo septimo atque ultimo instantias magicas^. Hoc 
nomine illas appellamus, in quibus materia, aut effi- 
ciens, tenuis aut parva est, pro magnitudine operis et 
effectus qui sequitur ; adeo ut etiamsi fuerint vulgares, 
tamen sint instar miraculi, aliae primo intuitu, aliae 
etiam attentius contemplanti. Has vero natura ex sese 
subministrat parce ; quid vero ikctura sit sinu excusso, 
et post inventionem formarum, et processuum, et sche- 
matismorum, fiituris temporibus apparebit. At ista 



tt '* per alteinatioDeni/* L e. by ^ Tweaty-aeventh and laai oome 
bringiiig these six different methode Magical Instanoea. Thoae caaea in 



to bear in judidona order on each which grcat and wonderfol efleota 

anlgecty and ao ahifting that order are produoed by amaU and appa* 

as to gather different resulta — aa, rently inadeqnate canaea. Thia daai 

e. g. uaing Heat before or after he aeema to think the progreaB of 

preaaure» &c. sdence will xeveal in gieater aban» 

^ Fikm Labyri$Uhi waa the title dance. 
of one of Bacon*B leaaer works. 
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effecta magica (quantum adhuc conjicimus) fiuiit tribus 
modis: aut per multiplicationem sui; ut in igne, et 
yenenis, quse vocant specifica ; necnon in motibus, qui 
transeunt et fortificantur de rota in rotam ^ : aut per 
excitationem sive invitationem in altero; ut in mag* 
nete« qui excit acus innumeras, ?irtute uullatenus de- 
perdita aut diminuta ; aut in fermento, et hujusmodi : 
aut per anteyersionem motus ut dictum est de pulvere 
pyriOy et bombardis, et cuniculis : quorum priores duo 
modi indagationem consensuuTn requirunt; tertius, men- 
surse motuum. Utrum yero sit aliquis modus mutandi 
corpora per minima ^ (ut vocant) et transponendi sub- 
tiliores materise schematismos (id quod ad omnimodas 
corporum transformationes pertinet; ut ars brevi tem- 
pore illud fkcere possit, quod natura per multas amba- 
ges molitur) de eo nuUa hactenus nobis constant indi- 
cia. Quemadmodum autem in solidis et veris aspirar 
mus ad ultima et summa ; ita vana «t tumida perpetuo 
odimus, et quantum in nobis est profligamus. 

LIL 

Atque de digoitatibus sive prcBrogativis instantiarum 
hsec dicta siot. Illud vero monendum, nos in hoc 
nostro organo tractare logicam, non philosophiam ^. 
Sed cum logica nostra doceat intellectum, et erudiat 
ad hocy ut non tenuibus mentis quasi claviculis rerum 
abstracta captet et prenset, (ut logica vulgaris) sed natu- 
ram revera persecet; et corporum virtutes et actus, 
eorumque leges in materia determinatas inveniat ; ita 

^ This is only trae in a aensey infiniteeimal Spacee." Probably 

This " fortificatio motus»" by mul- here it means the latter. 

tiplication of wheels, takes place at ^ Thus we see that throughout 

the ezpense of epeed. Bacon is mindful that the work of 

89 By ''Per minima" may be his Organon is not Philoaophical 

meant, either " by means of the but Instrumental. See Appendix D. 
smallest In8trument8/'or"through 



SS6 NOVUM OROANUM. 

ut non Bolum ex natura mentis, sed ex natun rarum 
quoque hsec scientia emanet : mirum non est, si ubique 
naturalibus contemplationibus et experimentiBy ad ex- 
empla artis nostne, conspersa fuerit et illustrata. Sunt 
autem (ut ex iis, quse dicta sunt, patet) praroyaiitkB m- 
«toit<tartimnumeroviginti8eptem. 'Noudmhua: insta$ituB 
solitarus: instantuB migrantes: instaniuB astenshkg: m- 
stantias dandestina: instantitB oonstituiiwB : indanti^s 
conformes: instantiiB monodidB: instantuB deviantes: 
instarUuB limitaneiB : instantia poteslaiis : instantia 
comitaius et hostiles: instantia subjunctiv€B : instantia 
Jbederis : instaniiiB crucis : instantiiB divortii : instaniia 
jantuB: instantuB citantes: instantia vub: instaniiiB 
eupflementi: instaniuB persecantes: instantiee virya: 
instantia curriculi : doses natura : instantitB IucUb : inr 
stantim innuentes : instaniiiB poljfchresUB : instanties 
magidB. Usus autem harum instantiarum, in quo in- 
stantias vulgares excellunt, versatur in genere aut drca 
partem informativam, aut circa operativamy aut drca 
utramque. Atque quoad informativam, juvant illae aut 
sensum, aut intellectum ; sensum, ut quinque instaniug 
lampadis : intellectumy aut accelerando exclusivam 
formffi, ut solitaruB ; aut angustando et propius indi- 
cando affirmativam formse, ut miffrantes, osteneiviB^ co- 
mitatusj cum subfunctivis : aut erigendo intellectum, et 
ducendo ad genera et naturas communes: idque aut 
immediate, ut clandestimB, monodiaB^ foederis : aut 
gradu proximo, ut constitutivce : aut gradu infimo, ut 
conformes : aut rectificando intellectum a consuetis» ut 
deviantes : aut ducendo ad formam magnam, sive fiibri- 
cam universi, ut limitanem : aut cavendo de formis et 
causis falsis, ut crtAcis et divortii. Quod vero ad opera- 
tivam attinet ; illse practicam aut designant, aut mea* 
surant, aut sublevant. Designant aut ostendendo a 
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quibus incipiendum, ne aetum agamus; ut instantice 
potestatis : aut ad quid adspirandum, si detur facultas, 
ut innuentes. Mensurant quatuor ill» mathematictB : 
subleyant pohfchresUB et magiciB. 

Rursus ex istis instantiis viginti septem^ nonnullarum 
(ut superius diximus de aliquibus) facienda est collectio 
jam ab initio, nec expectanda particularis inquisitio natu- 
rarum. CujusgenerissunteWton/e^c;(>9i/brme^,mono(/ic<:p, 
demanteSy limitanefe^potestaiisjanuce^ innuentesypoh/chre' 
sta^ magic€e. Hse enim aut auxiliantur et medentur in- 
tellectui et sensui ; aut instruunt praxin in genere. Re- 
liquse tum demum conquirendse sunt, cum conficiemus 
tabulas comparentice ad opus interpretis circa aliquam 
naturam particularem, Sunt enim instantia pr^erogor- 
livis istis insignitse et donatse, animae instar inter vul- 
gares instantias comparentiae : et, ut ab initio diximus, 
paucas illarum sunt vice multarum. Quocirca cum 
tabulas conficimus, illae omni studio sunt investigandae, 
et in tabulas referendae. Erit etiam earum mentio ne- 
cessaria in iis quse sequuntur. Prseponendus itaque erat 
earum tractatus. 

Nunc vero ad adminicula et rectificationes inductionis^ 
et deinceps ad concreta^ et latentes processus^ et latentes 
schematismosy et reliqua, quse aphorismo 21. ordine pro- 
posuimus, pergendum ; ut tandem (tanquam curatores 
probi et fideles) tradamus hominibus fortunas suas, 
emancipato intellectu, et facto tanquam majore ; unde 
necesse est sequi emendationem status hominis, et am- 
pliationem potestatis ejus super naturam. Homo enim 
per lapsum et de statu innocentise decidit, et de regno 
in creaturas. Utraque autem res etiam in hac vita 
nonnulla ex parte reparari potest; prior per religio- 
nem et fidem, posterior per artes et scientias. Neque 
enim per maledictionem facta est creatura prorsus et 

z 
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ad extremum rebellis : sed in virtute illios diplomatis, 
In sudare vukus comedes panem tuumy per labores va- 
rios, (non per disputationes certe, aut per otioBas oere- 
monias magicas) tandem et aliqua ex parte ad panem 
homini pnebendum, id est, ad usus vit» humanfe, sub- 
igitur*^ 



^i It is woith noticiiig once more of KnowMge. This coociinioii to 
how Baoon teparates and distin- hia great wwk ia not thc langiiago 
guiahea the oflicea of Religion and of an Atheist or of a Maienalist, 
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APPENDIX A. 



ON THE WORD "AXIOM." 



Axiou, iiUiiia, (df tou, iiuo^, Bym in the sense of weighing) 
b strictly that qfwhich one is weighed (or ccunted) worthy^ an 
honour or dignity^ Thence it passes on to the sense of that 
which is thaught worthy orfitj a decision, And from one of 
these senses it arrives at the Logical use — oi a propoaition JU 
to be taken as a basis of demonstration. In this sense we 
find the term used by Aristotle in his Logical treatises, It is 
with him the title of the Major Premises of Demonstrative 
Syllogisms. Hemeansbyitthoseuniversalstatementswhichare 
in neceflsary matter, and which no one would think of doubting. 
In this sense the schoohnen have also used the Term, render- 
ing it into Maxima {Sententiarum) (whence our term ''a 
Maxim") or, somewhat absurdljy into Dignitas. (Sanderson's 
Logic» III. xii.) From this sense to that in which the Mathe- 
matidans use it there is but a short step ; and with them it 
means always a self-evident Proposition. 

In modern times we find the Term used in two senses, which 
correspond nearly with the Logical and Mathematical usages 
just given. The one sense is ahnost equivalent to that of 
"Principle" (nearly the *Apx^ of Aristotie). " Principle" is 
rightly used of '' all assumptions (founded either on fact or 
Hypothesis) on which as a datum a train of reasoning pro- 
ceeds." (Su* W. Hamilton.) Thus it would, in its full extent, 
include Axioms in their more limited sense : embracing (e. g.) 
the Physical "principle" of the Continuity of the Laws of 
Nature ; the belief in our own Identity, &c, ; and such ge- 
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neral statements of speeial Phenomena as '* the angle of Inci- 
dence of Ught is eqnal to the angle of Reflection''— an optical 
*' Principle^ on which much depends. The Definitions of Geo- 
metry may be termed its ** Principles." If then we take Axiom 
in this sense, we have the authority of Bacon and ci Sir Isaac 
Newton on our side ; against us we shall find Dugald Stewarf s 
PhiloB. of the Human Mind, part II. chap. L § i , 2. also Locke, 
Essay on the Human Understanding, bk. IV. chap. yiL (where 
he calls Axioms Mcixima), and Mill's Logic, part IIL chap. 
xxiy. § 7. These all nearly agree in holding that Axioms are 
only those dircct and perfectly simple Inductiye Truths which, 
when once stated, are felt (by the structure of the mind oom- 
bined with experience, as some say ; by the ** nihil oontrarium,'* 
as others hold) to be self-evident. 

Into the question of their proof depending partly on the oon- 
stitution of the Human mind, or of their entire deriration firom 
the outer world (the point at issue between Mill and Whewell), 
I need not enter. And as this note is intended to explain 
Bacon's use of this term, we may now pass on to find instances 
in which he takes " Axioma" as equivalent to " Prindple ;" as 
any thing above particulars, even in the lowest degree — ^any 
general statement, even of the lowest amount of generality. 
The chief place for the use of the Term in the Norum Orga- 
non is I. 103 — 105, where Bacon treats of the <Kscovcry of 
Axioms by means of the new method of Induction. There we 
find him speaking of *' Axiomata minora" or "infima," which do 
not difier very much firom bare experience. There is in them 
a little more consciousness of a law or general statement than 
there would be about bare experience, whose conclusions 
would be exactly the same, probably, but not got at so defi- 
nitely. Then there are ** Axiomata media" — ^holding an inter- 
mediate rank in generality between the above-mentioned low- 
est Axioms, the immediat^ results of bare experience, and the 
highest Axioms, or most general principles in any Art or 
Science the "generalissima" of Bacon. And these last, too, 
must be distinguished from the abstract and conceptional 
Axioms of the then prevailing systems of Sciences. And these 
"generalissima" will includc these Axioms noticed in the " De 
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Augmentis Scientianim" — '' Axioms or profitable observationfl 
as fall not within the compass of any of the spedal parts of 
PhiloBophy or Soiences, but are more common and of a higher 
stage." These Axioms he there collects together, and regards 
as a basis for a ** Prima Philosophia." Bnt fbr all the concems 
of hmnan life, the intermediate Axioms are looked on by him 
as the yalnable ones. We might illustrate from Optics, taking 
Buch propositions as " the diffiision of light from a luminous 
body takes place equally in every direction" — or ** rays of light 
are capable of both Reflection and Refraction." These would 
be the k>west class of Axioms. When, bjr consideration of cases, 
we had concluded that these Laws are true, then such '^Axioms" 
as the following might be started as a lower class of '' Media" — 
that '^ the diffusion of light foUows a fixed law." Then that 
that law is, that ** the Intensity of light varies inversely as the 
surface iUuminated"~or that the surface iUuminated varies as 
the distance from the luminous body. Or, to take the other 
low Axiom, we might pass on to shew, hj Induction, that ''the 
angle of Incidence=the angle of Reflection" — or, that '' Refrac^ 
tion takes place at a fixed angle differing according to the sub- 
stance through which the ray passes ;" and so on. 

In aU these it is quite clear that Bacon means by Axiom no-- 
thing more than any general principle of the lowest degree of 
generality. And in this he is foUowed by Sir Isaac Newton, 
who gives the tiUe of Axiom to aU ^' general experimeiital 
Truths" — ^to the " Laws of Motion," which are purely induc^ 
tive, and not at aU " seU^-evident" truths — to the prindples of 
Optics, &a 

Whereas, let it be remembered, modem writers strictly 
Umit the Term to aU '' Laws of Resemblance" true of all phe-^ 
nomena aUke ; independent of Causation ; and so differing 
fi^m such a principle as that given above, '' that the angle of 
Incidencessthe angle of Ueflection," inasmuch as this latter is 
only true of certwi special phenomena. 

How the Induction, which ascends by platforms of '' Axioms," 
stories one over another in regular order, can be the same 
with that specimen of " the discovery of Form " given in Bk. II. 
10—20, ending in the " Vindemiatio Prima," or how far poste- 
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rity has ratified the great pliiloaq>her'B ** Scala Intelleetiis,'' 
it is not for me to say. ScHne few Scienoeft woold seem to ad- 
mit of such an arrangement; bnt this wonld not seem io 
be BO much for discoTory, as for after-nse. But, generaUy 
speaking, genius still has play, and Sciences and Arts grow bj 
far different methods than this formal system : and had Baeon 
liyed to see (e. g.) the path of Chemistry and its methods of 
<fiscoyery, he would haye repeated the noble words which coa- 
clude the F^t Book of the Novum Organon, ** nos, qui men* 
tem respicimus, non tantum in £EusuItate propria, sed qnatenus 
Gopulatur cum rebus, Artem tnveniendi cum inventie adde- 
scere posse statuere debemus." 

It is just worth noticing that in one plaoe in the Nor. Org« 
(II. 27 ad fin.) Bacon, in speaking of the Afarthematical Axiom, 
'' things which are equal to the same thing are equal to one 
another," calls it a PastukUe, so marking off most definitely 
his usage of the term Axiom from the Hathematical usage. 
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ON THE ANCIENT SYSTEM OF LOGIC. 

As Induction ia expressly treated by Aristotle and the older 
Logicians as a variaiion of the Syliogistic Method, the whole 
discussion of the Ancient Logic may at first be comenienily 
narrowed to a consideration of that process; especially as I 
shall haye occasion to refer to Ancient indnction aa com- 
pared with Modem, in A{^ndix D. It is noi necessary to 
say much as to that riew of the Syllogistic ProcesB, popular 
once, but now abandoned, which regarded it as a Mediod for 
the systematic discovery of Truth. This " brandiahii^ of Syl- 
logisms/' as Locke terms it, this exorcism of Natnre by means 
of formulas^haspassedaway; and ihe defenders of SyUogism 
now stay themselyes upon the position that " Logic, thou^ it 
giyes us no new Truths, still helps and directs us while we are 
engaged upon the consideration of thingg." This is the old 
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diBtinetion, in fact, '' ars instromentalis dirigens mentem in 
cognitione, (not in cognitionem) renun." Before considering 
this position, it will be as well to state, that whatever yiew we 
may take ot Syllogism, as a Method, or even as an Instrument, 
we do not for one moment doubt its usefiihiess as a means of 
education ; for it sharpens and clears the InteUect, and gives to 
young men greater power of attention, and of analysis of the 
tiioughts of others ; and so is most fitly retained in a system 
of education, whidi regards not the amount of information to 
be aoquired, so much as the mental power to be brought into 
play or improved. 

Is then the Syllogism a sufficient Instrument for the guid- 
ance of the Human Mind in the discovery of Truth ? This is 
the question which Bacon asked, and answered in the negative. 
In other words, can man hj appHcation of Syllogism to his 
otherwise unaided reason and senses arrive unerringly, or even 
proximately, at the truih ? Does the Method reject error, and 
strengthen truth? is it a self-regulating machine in any de- 
gree ? For unless it be all this, it must be regarded as insuffi- 
cient for the purposes we have in view. It is, indeed, a clear 
analysis of certain " Lavrs of Thought," of certain fimctions of 
the mind of Man, and no one ought to wish to take from Ari- 
stotle the credit due to him for his acuteness in detecting the 
prooesses of reasonii^ ; although opinions may chffer as to hi» 
manner €i treating his subject, his obscure method of illustra- 
tion, and his -dividon of the application of Syllogism to '' De- 
nonstrative^ and ** Contingent" (or *' Topical") Matter. 

The Syllogistic prooefls is based upon one Axiom only, and 
that Axiom upon the relations between Whole and Part. (For 
we pass by all distinctions between Predication of Inhesion or 
of Extengion ; and regard the matter, as it i^ould be taken» 
absolutely.) " Whatever oan be predicated of a Whole can be 
jmdicated of all parts included under that Whole ; whatever 
eannot be predicated of the Whole cannot be predicated of the 
parts." Let us allow this to be as simple as it looks ; let m 
allow too that it will be directly adinowledged as a prime law, 
holding in Logic as in everything else. What then remmns 
for us to do ? to apply the rule to things. We raay indeed 



346 APPENDIX B. 

cling to technioal language, and arriye at certain aymlMrfieal 
results; just as in Algebra, having got one expreasicMi rf 
Equality, we go on till we obtiun another. Bot when this is 
reached we are no nearer our end, unless we go on to fit diings 
to our symbols. The Dictum de Omni et Nullo is perfeetly 
futiie, unless that Onme and Nullum pve plaoe to actoal 
things. And the application of the syllogisdc process will be 
the taking things, (be they genera, species, indiyiduals, ooncep- 
tions, what they niay,) and trying to disooTer freah relations 
between them by means of that process. Logic then does not 
proyide us with our knowledge of these things ; nor does it 
connect them together; it only affirms that when connected 
together in certain ways certain results must foUow^ oertain 
connections be discoyered. It does not profess to toach npon 
the most important branch of human knowledge, the gathmng 
of oonceptions from things; it does not profess to connect 
those conceptions, (or to provide us with piinciplee,) it does not 
eyen giye us a means of testing the truth of our judgments. 
It demands two ah^eady formed judgments, and from them it 
deduces a third ; one which is already inyolyed in tlie fore- 
going two'; and which contains nothing really new. 

But Physics demand more than this. They require a Me- 
ihod which shall take charge of particulars, and watch oyer 
the growth and clearness of our conceptions; they must be 
tended regukrly and from the beginning : this the Aristotelian 
Logic was utterly unable to do ; and consequently no tnith was 
ever obtained through its instrumentality. Usefnl it is for 
arrangement; and as a secondary method in the growth of 
sciences ; but plaoed where it is placed by Aristotle, it must 
fail. Had it failed and been thrown aside, or applied, aa De- 
duction is now being appUed in modern sciencee, no eyil wouM 
haye resulted ; but it obtained such holds on men's minds that 
a great reformer, stem, and without respect for age and name, 
was needed, before its empire could be brought to an end. 
Such a reformer, in an age when thought was just fi^edng 
itself from the tranmiels of centuries, was Bacon. We must 
pardon his excessiye anger agwist Aristotle, and his un&ir- 
ness towards him, when we remember what interests were at 
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stake, and in what a thraldom the old Logic held all the reahn 
of knowledge. See D. Stewarfs Phil. of the Human Mind, 
part II. chap. iii. Locke's Essay on the Human Understanding, 
Bk. iy. chap. 1 7 ; Mill's Logic ; Hallam's Lit. of Europe, part 
III. chap. iii. § 77 (note). 
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BACON NOT AN UNBELIEVER. 

Bacon's belief in Revelation has been denied by two parties. 
(I.) By the snpporters of blind belief, the antagonists to a pnre 
rational faith, who dislike or dread any appeal to 6od's world» 
of whom Le Maistre is the leader ; he having written an '* £x- 
amen" of Bacon's works, and haying condemned him as a 
blasphemer and an Atheist, (and with him doubtless all the 
followers of Physical studies — 

— " omnes uoo ordine habeds Achivos 
Idque audire sat est.") 

(2.) Bjr those modern thinkers who are termed Positivists, and 
whoy with Auguste Comte at their head, have elaborated a 
material system of the Universe, whose tendencjr, if not its 
definite language, is toward absolute Atheism. These men 
have boldly claimed Bacon as their friend and ally. Not that 
thej would affirm, perhaps, that he was consciously an Atheist, 
or that the trammels of position or education had fallen off 
from him : but that his mind was essentially materialist ; that 
he was prepared with a physical system of Ethics, and with a 
Qodless system of Physics; and that had he lived in later 
days» he would have thrown off the mantle of religion as 
readily as he abandoned the awkward subtilties of scholastic 
language. 

It is sad to see blind Superstition leading blind Infidelity till 
both fall into the ditch. Superstition denounces Bacon as her 
natural enemy ; and as she considers herself alone the favoured 
of 6od, denounces him as God's enemy as well : Atheism re- 
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joioes 0T6r him, and daims him as a friend and a fafrother. 
The former may be sad, the Utter is fearfuL The fbrmer is 
easily confiited by an appeal to fact, and to Baoon's own 
eamest and wise langoage : the latt^, as we have seen, tries 
to hinder us from nsing Bacon as a witness against it ; or, ss 
we would rather say, as a witness for himself. 

Eyery fair mind mnst allow that the bnrden of proof rests 
with the Positivists. Bacon's language must be proved to be 
tbe same with theirs ; for the position he held, and the limes 
he liyed in, allow of no a priori presumption that his yiews co- 
incided with theirs. It is true that the materialist theory of 
the UniTerse was in existence : modem forms (^ error are 
usually modifications of ancient forms ; and onr modem Mate- 
rialists are the Atomists of the Ancients, with the modificatiQBs 
introduced by the modern InductiTe System of inyestigation : 
but in Bacon's days it was not an acknowledged view, and un- 
less he can be shewn to have held language such as declares 
his mind to haye been materialist, the PosttiTists have no right 
whateyer to claim him as theirs. To most persons those few 
passages from his writings which I shall presently refer to will 
be, I think, quite conclusiye against this ; for they shew a 
warm as well as an exact Faith : but it will be as well to in- 
yestigate briefly the grounds on which he has been cbdmed aB 
a Materialist. 

First, then, his statements as to an Inductiye method for the 
discoyery of facts in man's Moral Nature are all^ed, as 
shewing that he took a materialist yiew of the functions of the 
moral life of man, as though he held that feelings are neryous 
sensations, &c. Then he speaks most fayourably of Democri- 
tus, and shews great partiality towards the Atheistic Philo- 
sophy of the Ancients. Then he speaks of a " commune yin- 
culum animi et corporis,'' as though mind and body were alike 
in kind, alike material. He also regards FinsA Causes with 
little fayour. 

Does this not seem a narrow foundation for such a structure^ 
eyen granting the monstrous position that we may allow ihat 
BaGon's language one way is honest, and the other way not? 

An Inductiye treatment of moral phenomena in no way 
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obligeB a materialist view of morals : nnless indeed one so ex- 
pand the term Matter as to break down all distmcdons of fact : 
for tbe man who tells me that digestion and thought are alike 
in kind ; the former a process of the stomachy the latter of the 
brain; tells me what he cannot proye, and what I am not 
bound to acoept. Whereyer we disoem a iSEu;t we may register 
it and think upon it : and there are tacis of intellectual or 
moral appreciation as well as of physical sensation. And he 
who says that because these ar^ aU hcU, they are all material, 
either defines his terms badly, or aasumes what he has no right 
to assume, aud dictates in the presumption of ignorance. 

With regard to Bacon's admiration for Democritus and the 
Ath^t Philosophy of the AndentB : we must remember what 
that Philosophy stood over against; and we shall immediately 
disoem that Bacon's liking for it arose, not from its Atheism, 
but firom its inductive and searching character. And more, 
Bacon is himself careful to distinguish between Nature (i, e. 
extemal Nature) and the thinkmg powers of man. (See Nov. 
Org. n. 2. " licet in Natvra nihil vere existat prater corpora 
individua — ^in doctrinis tamen," &c.) So that we are bound to 
believe that his respect for Democritus was limited by the 
bounds of extemal Nature. 

Lasily» as respeots his views on Final Causes; he particu* 
lariy refersy in his judgment on them, to the discovery of 
Fhysical truths ; and not at all to moral subjects, as may be 
seen by reference to his remarks on Causes in the Advanoe- 
ment of Leaming. He foresaw the very use of his objection to 
them, that has been made, and guards against it. IneffectuaUy, 
it appears. For men who are interested in making out his 
character as an unbehever, do not fairly put side by fflde his 
different statements on the same subject ; but prefer to use 
such only as seem to make for their views. Bnt if any one will 
honestly let Bacon here, as elsewhere, speak for himself» he will 
acquit him of any desire to injure ihe truths of Christianity, by 
his disregard of Final Causes. This point I have atso treated 
of at some length in the notes upcm the text, II. 2, to which I 
refer my reader. 

I gladly turn from this unsatisfactory method of dealing with 
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Bacon'8 opinioiiB to the ampler and pleaaanter tadc of aoswer- 
ing those whoee superstitious reverenoe has been hnrt at the 
boldnees of this great Prophet of Nature. Let them hear what 
he says himself of his Faith ; and they will not see mueh to 
find faolt with. And I am smre there will be none, nnleas per- 
hape it be a few dreamers eager to win the snpport to their 
fimcies they would gain from such a name as that of Bacon — 
who will refiise to aooept the evidence firom his own mouth, 
which I am glad to be able to lay before them. 

The passages to which I refer are not many ; bnt ihej are 
weighty. They are Not. Org. I. 89 ; the first part of the Adr. 
of Leaming, under the title of " DiTine Proofe ;" the eaaays oa 
Atheism and Superstilion ; and lastly, a passage which I will 
transcribe at length, as the Fre&ce to the great InstanratHm, 
firom which it is taken, is not likely to be in OTery one*s 
hands. 

The first two passages (which are very similar), Tiz. that 
firom the Not. Org. and that firom the AdT. of Learning, draw 
the distinction between the ReTelation of God's Will, L e. H0I7 
Writ ; and the ReToIation of His Power, Le. Nature — and Bacon 
is most carefiil to declare that natural Philosophy " merito re- 
ligioni donatur tanquam fidisama ancilla ;" so setting Ileligioo 
in the higher plaoe. The connection between the two, and the 
fikct that as the " Book of Nature" is Gtod^s work, it mnst haTe 
tondencies and objects that are good, are fiilly worked out in 
Bp. Butier's writings. He seems to haTo caught much of that 
spirit which Bacon's works honestiy studied will infiise. The 
chief object of the obserTations on Religion in connection with 
Physics in the Not. Org. is negatiTo; Le. to do away with 
fearsy lest the two should proTO opponents; an object about 
which, if he really had a matorialist end in Tiew, he would 
scarcely haTO troubled himself. 

If we look at the essays on Atheism and Superstition, we 
shall find in the former a rebuke to those who are desirous ot 
reducing the humaa mind to a matorialist standard, and that too 
couched in no doubtfiil language. In the latter we see Bacoii's 
objection to that ill-grounded faith, which is but a form of un- 
belief, and which is represented by sueh writors as Le Maistrc. 
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He Beems in those essays to be defending the truth between 
the two antagonist extremes which he foresaw. 

And, lastly, I will quote at length (and with it conclude this 
Appendix) the famous prayer from the Preface to the Instau- 
ration. The cleamess of its language, its gravity and beauty, 
and ihe striking manner in which he prays against the snares 
to which the Phyedcal student is liable, render it a singu]arly 
interesting composition, one too which might well be com- 
mended to the notice of all thoee whose days are spent in the 
discoTery and arrangement of the truths of Nature. 

'' Quamobrem, quum hsBC arbitrii nostri non sint, in principio 
Operis, ad Deum Patrem» Deum Verbum, Deum Sphdtum 
preoes fundimus humillimas et ardentissimas, ut humani generis 
»rumnarum memores, et peregrinationis istius vitie, in qua dies 
paucos et malos terimus, novis suis Eleemosynis per manus 
nostras familiam humanam dotare dignentur. Atque illud in- 
super snpplices rogamus, ne humana Dirinis officiant ; neve ex 
reseratione viarum sensus, et accensione majore luminis natu- 
ralis, aliquid incredulitatis et noctis animis nostris erga Divina 
mysteria oboriatur : sed potius, ut ab intellectu puro et phan- 
tasiis et vanitate repurgato et Divinis Oraculis nihilominus 
snbdito et prorsus dedititio, fidei dentur, qu» fidei sunt. 
Postremo, nt, scienti» veneno a Serpente infuso, quo animus 
humanus tumet et inflatur, deposito, nec altum sapiamus, nec 
ultra sobrium, sed veritatem in caritate colamus." 
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ON INDUCriON— ANCIENT AND MODERN. 

Thb differences between Induction, as it was regarded by 
Aristotle, and as it is now applied, are usually stated as follows. 
The Ancient was formal and syllogistic: the Modem is not 
formal ; and is material, though it has Method, to a certain 
extent. The Ancient professed to seek the knowledge of 
Causes ; and practically was satisfied with very abstract gene- 
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ralizatioDi : the Modem makes no sach profeaBBOiiB, but ap- 
peak to the facts of Natore aa they are. flnaliy» (aiid thk 
wiU be aeen to be the most important difference,) ihe And^t 
waa quite content with Obaeruationy and aeemed to have fittle 
or no notion of eaq^erimmUU inqniry : the Modern nses Expe- 
riment oontinually to carry on and enlarge the resolt reacfaed 
by Obeervation* To theae heads we may sobjoin Baoon'B state- 
ments ; which might be daased onder them, but which, for dia- 
tinctneaa' aake» had better be kept aeparate : — Ancient In- 
duction proceeded by '' aimple enumeration" of all known 
caaes: Modem ia content with a aelection of Inatances: the 
Ancient leapt immediately from the loweat particulars to the 
highest principlea : the Modern aacenda ** gradatim/* '' per aca- 
lam aacensoriam/' through intermediate Arioina to the faigheat 
tmth. 

Before diacusaing theae pointa more at length» it will be wdl 
to atate the diatinction» obyioua enough in itaelf, yet often ever- 
looked, between a proceas of the mind, and ihe Anafyeie of 
that procesa. Anstotle» with the precision of his Logical 
power, haa regarded the latter, both in hia treatiaes en Dia- 
lectica and Rhetoric, and in hia statements on Induction : and 
he it is who haa giyen rise to the remark that '* Anment hopc 
iB an analysis of our powers and proceaaea of thougfat, while 
the Modera Logic is an application of those powers to things." 
This will at once lead us to the conaideration of the first of ithe 
points of difference. "The Ancient Induction was formal;" 
i. e. Aristotle analyses the process, and lays it down, that it is 
syllogistic in form. Let us turn to his statements on the sub- 
ject They are to be found in two places especially, yiz. To- 
pica I. X. 2. 'Exra/cnyT} bi ^ ivb rav KoBiKQxrra inl rh KoBokw 
Jiif^obos' otop^ €l iori KvP^pvtfnis 6 JirtoT({fi£VO( Kpixurrosj koL ^pI- 
4>\os' Kol S\m iarlp 6 iTrtarifuPos ircpl iKoarop Spurros. And 
here, if one can judge from the illuatration, Aristotle soarcely 
•disseTcrs Induction from Analogy. Xhe other paasage, (and 
from its porition in the Prior Analytios, whioh are a fonnal 
treatise, we shall look for accuracy of statement^) is in the 
Anal. Pr. II. xxt. z, ''Evaywy^ ij^pvpp ioTt,4UMl 6 i{ ivesytayns 
4n;XAoyi<rfid(, rb 5i€t rov iripov &Kpov Qirepop &Kpop %^ M^^ ^^' 
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KoylaaaOoi. 4. Aci bi vo€w ri T rb i( iLitivrm» rm» lajSi- 

KQOTa nvyK^liuvov' ii yhp Ivaymyii dtck Trivrmv. 5. "Ecm bi 6 
TotovTos ovkKoyuriJibs Trjs ir/xiny? «ai iiUoov irporiaems. 6. *Q,v 
Ijiv yip ioTi lUooVj bA tov iUoov i ovKkoywikir ^ h\ iiri larty 
ii hraymyfjs. 7. Kai Tp&nov Ttvh ivTU^vrai 17 iiraymyii t^ ovK- 
AoyKr/Ltf * 6 iiiv yhp bth, tov pAoov rh iicpov rf TpCr^ btkwotv ^ 
a bth Tov Tptrov t6 iKpov rf lUoi^. 

I haye transcribed the passage at length ; for it incliides all 
the important points of Ancient Induction. First, we have 
the statement of the SyUogim i( ivaYmyrjSf where Aristotle 
seems to draw a distinction between the process of gaining 
knowledge and the formal arrangement of that knowledge. 
Then he goes on to do away with such distinction by adding 
otTm yhp isotaCiuOa tos ivaymyis : and he lays it down that 
Induction is proving the connection between ** Middle" and 
" Miyor" by means of the " Minor :" i. e. if an ordinary Syllo- 
gism runs thus, 

AllBisA, 

AIICisB; 

.-. AIICisA: 

then Induction will run thus — 

AU C is A, 

AII C is B ; 

.-. AU B is A. 

Now any person ordinarily acquainted with Logical forms will 
see immediately that this is Logically incorrect ; that, in fiu;t, 
it inyolves an '* IUicit process of the Minor." Therefore it is 
that Aristotle adds Ac? bi vo€tv ri F ri j^ ivivTmv (rvyK^Ciijfvov, 
in other words, the principle of Simple Enumeration (^ yc^ 
hraymyii bth irivTmv) is introduced, and the whole yalidity of 
the process is based upon the assumption of the " convertibiUty 
of the Minor," or, in English, upon the assumption that it is 
pofisible to exhaust and catalogue aU casee on any subject : the 
Tptrov^ or Mincr in the Deductive SyUogism, (which is used as 
the Middle Term in the Inductiye,) is reaUy this enumeration 
of aU possible cases. To explain ; let us take AristotIe's own 
iUustration. 

A a 
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DeductiTely, 

B 1 f A 

All creatures withoat gall / \ longfiyed. 



.}>•{ 



c \ • f ^ 

■• J 

The horse, &c. / (, longlired. 



The horae, &c. / \ a creature without gall. 

C 1 . f A 



Thiij InductiTely will be 

C 1 are / ^ 

The horse, ass, mule, man, &c. J \ longliTed 

c 1 i ^ ^.^ 

The horse, ass, mule, man, &c. j *^ 1 wittiOTt mll. 

» lareJ" ^ 

AIl the animals without gall j \ longfiyed. 

And in another plaoe Aristotle confirms this principle of eimple 
enumeration by saying, Sn vav otra^^ ^ iirfiiv iXKm^ — i. e. " eoi 
nihil occurrit in contrarium." Anal. Post II. yii. i . 

This is the Ancient Induction : a Syllogism in the Third 
flgure with a necessary condition attached, which, strictly 
speaking, takes it out of the domain of Logic altogether. 

This is yery different from the Scholastic Induction which 
Aldrich, or that which Abp. Whately have tried to explain. 
AIdrich's Induction is ** Syllogismus cujus Minor reticetar** — 
a sort of Enthymeme : and the Minor is the assumption by the 
mind that the cases before us may stand for all caaes. He 
thus throws Induction into Barbara and reduces it to precise 
Logical language. I presame that the meaning of his method 
of analysis is simply this — ^that having gathered certain in- 
stances, we observe that a certain quality is attached to each 
of them — *' Hic et iste et ille magnes trahit ferrum" — and then 
we assume that till the contrary is proved in any instance, this 
quality may be believed to be present in all cases ; i.e. "Omnis 
magnesesthicetisteetille: Ergo; omnismagnestrahitferrom.'* 

This is then, practically, a somewhat altered way of r^;ard- 
ing Ancient Induction : but is still really *' per enumerationem 
simplicom" of all known cases. 

Abp. Whately holds that Induction is a Syllogism in Bar- 
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bara with a suppressed Major ; which Major is, '* What is trae 
of each of these cases is true of all :" which in itself seema to 
offer no solution : for it &lls under the same head with Ari- 
8totle's and Aldrich''^, as inyolving simple enumeration« 

Is then this " Inductio per simplicem enumerationem" a 
philosophical absurdity ? By no means. Whether we accept 
Locke's yiew that Mathematical Axioms are so established, or 
not, there are still many things the truth of which has been 
affirmed solely by continual observation of unyarying pheno- 
mena, Our knowledge of the fact that two and two make four, 
or that four and one make five, may or may not be referable 
to this principle ; at any rate, the conclnsions reached by the 
unsdentific are almost all of this kind. It is a lower sort of 
knowledge, but it is knowledge as far as it goes. Thus the 
observation of years will teach a sailor that the tide wUl ebb 
and flow twice in a given day : this he is sure of without bemg 
able to giye a reason for it ; the scientific man will know the 
iact, and its '* antecedent ; " yiz. the action of the Masses of the 
Moon and Sun upon the surface of our Planet. It fails, howeyer, 
because it is indiscriminating, and "precario concludit, et periculo 
exponitur ab instantia contradictoria." (Noy. Org. 1. 105.) It is 
indiscriminating ; for it seems to draw no distinction between 
those general propositions, which are merely statements of what 
are called accidents, and those which inyolye some knowledge of 
die essential Natnre, or Law of existence of a class. Thus, 
Ancient Induction would treat with equal respect the Uni- 
versals, '' AJl crows are black," and " AIl particles attract one 
another with a force which yaries inyersely as the square of 
their distance." It also lacks for discriminatiye power, in not 
disceming the difference between the most abstract " notionalia 
Axiomata." and the intermediate generalizations. AIl its ge- 
neralizations are, so to speak, supposed to lie in one plane. 
For the precarious position of its conclusions, it is enough to 
remark that the mere collocation of obseryed facts, and the 
discoyery of a formula to express their points of resemblance, 
can neyer giye more than an imperfect certainty. There must 
always be behind it the fear of a contradictory instance. 
What if we discoyered a white Crow? For this failure of 

Aa 2 
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Andent Induction, I may refer the reader to Mr. Mill^s Logie, 
Bk. III. chap. 3. §. 2, 3. 

What then did Bacon propose as a substitiite for tUs nn- 
satisfactorj system ? 

He songht for a Method which might enable all men (be 
their natmiJ facolties nerer so different) to attain the know- 
ledge of tmths with eqnal ease and oertaintj. His Metfaod 
was to onfold ihe Form^ or real nature (Natnra natnraas) of 
things to man's gaze ; and enable man to apply his knowledge 
to the production of new firuit of inyentions, and ahnost of 
creations in Art and Science. His Method was ihen not 
ascending only, but desoending also; it had a DeductiTe as 
well as an InductiTe Logic ; it was to dissect Nature, tbat it 
might the more surely reoompose and rearrange her parts. 

There can be nothing more grand than ihis sdieme. It was 
to be a Logic of uniTersal application : Lo^c tlsdf, or (as I 
suppose he meant) mental phenomena of eyery kind ; Morals ; 
Politics; all these, as well as Physics, were to die^lay their 
treasuries of Truth before ihe eyes of him who held the key 
provided by the New Method. Before the eye of the Phik^ 
sopher the old limits passed away, and he saw a prcmiised 
bind, and the glory of it : ihe Phantoms of ihe paat he saw 
flying firom the light of that day, in whose grey dawn he was 
the brightest star; and no wonder that his imagination saw 
the Forms of truth peopling ihe awakened world. It is as he 
foresaw, and it is not Much that he predicted has been 
▼erified ; but not as he expected. His Meihod has brought in 
all modem Science ; and yet it is cast aside. 

We do not possess all the Method as Bacon meant to unfdd 
it ; still we haye enough to judge fiiirly , enough to enable os 
to see his object. For ihe Novum Organum was intended to 
haTo been divided into two great parts. (i) The Par» De- 
stmens, and the statement of ihe end, and an illustration ; (i.e. 
NoT. Org. 1. 1. — II. ao.) and (a) ihe nine prooessea which he 
entitles ihe *' Helps of the Intellect/' of which he has only 
completed the first, yiz. (II. 22 — 52.) the Prerogative» among 
Instanees» 

From the famous Aphorisms, 1. 100 — 106, we draw most of 
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our knowledge of Baoon'8 system. Thence we learn ( i ) The 
fotility of Ancient Logic, its " mera palpatio," its groping with- 
ont light to guide it ; (i) The necessity of a '' Literate Expe- 
rience/' — or of the systematic committal to paper of all facts 
and results which may come under notice ; (3) The ascent in 
genmJization from particulars, through intermediate Axioms, 
to the highest truths, *' per scalam yeram et per gradus con- 
tinuos." 

(1.) Of the first of these heads, we need only stay to give 
Baoon due praise for the wise boldness with which he attacked 
the Ancient Process. There was clearly nothing to be hoped 
foT in Physics (or in any other branch of sdence) so long as the 
old Scholastic distinctions and cramped yiews were dominant 
And we cannot too much admire the bravery which could £ayoe 
a world in arms; howeyer much we may regret the strange 
jealousy which refiised to consider those as friends who were 
doing so much for Expmmental Philosophy, and whose minds 
had intoitiyely grasped the same thoughts» and followed the 
same lines of discoyery which he was himself proposing for 
nieQ's consideration and adoption. 

(2.) For the ExpwienHa LUercUa, the oonsequence of the 
spread of leaming, and of printing, we may observe that 
Bacon himself giyes us an example of it in his Tables on 
Heat, and in his " Vindemiatio Prima," IL 1 1, 12, 13, 18, and 
20. It was the putting results on record, for the good of 
posterity. 

(S.) Now we come to the chief principle of the Metiiod — ^the 
sucoessiye steps. 

The question which first meets us here is, How do we obtain 
any of these steps? Is it by the Simple Enumeration con- 
dmined aboye? or by selection of cases affirmatiyely? or by 
rejecdon of negatiyes? 

As to this, Bacon proyides us widi no thoroughly definite 
answer. It is hard to see how the fijrst Table (IL 11.) of 
** Instanti» oonyenientes in natura calidi" is other than a sim- 
ple enumeration, so far as it goes. Bacon proyides us with 
no real rules for seleetion; nor does he seem to baye been 
struck by the hopelessness of attempting to catalc^e so in- 
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finite a Tariety of particulars. Hc is more definite oa the 
necessity of negativea^ of rejection and exdosion of all Natores 
vrhich do aot exhibit the reqnired Nature. Passing by ihese 
questions as yery vaguely ansvrered, if answered at all, we 
come to the doctrine of successiTe steps, the most distinctiye 
and satisfactorj part of Bacon'*^ Method. For it was by point- 
ing ottt the need of discrimination between different crders (to 
speak Mathematically) of Generalization» that Bacon led the 
way to the construction of Modern Sciences. By such suoces- 
siye stages Astronomy, Optics, Mechanics, have been built up 
to their present noble height ; and Dr. Whewell has been at 
the pains (Phii. Ind. Sc. Bk. xi. ch. 6) to oonstruct a pyramid, 
shewing the gradual progress of Astronomy. By this proceas 
generations have gone on adding to the amount of oertain 
knowledge in the world ; and appiying the results of Induction 
to the amelioration of man'8 life. 

It only remains that I should notice Baoon'8 great worth as 
an BheperimefUalisL He was not» indeed, the first man who so 
" interrogated Nature ;" but he gaye to Kxperiment great 
prominence ; and has lefl us descriptions of many attraipts, 
which we may smile at for their rudeness, but which, neyer- 
iheless, were tbemselyes in the right direction, and led men 
onwards. And we must not underrate this excellenoe, for, as 
I said before, Experiment is reaUy, as much as one thing can 
be, the oause of the marked saoceas and progrees of the 
phyucal sciences in modern times. 

To Bum up; Bacon's Induction ia good, as it opposes the 
ancient and scholastic systems ; as it introduced regularity of 
registration of results ; as it took wider yiews of the relation- 
ship betweon the branches of science; as it discriminated 
between the orders of generalization ; as it arranged those 
orders ; as it based itself upon dissection and interrogation of 
Nature by means of Experiment. His Method failed, howeyer, 
in its not acknowledging the need of a " Mental Initiatiye/' 
and of that sagacity which distinguishes the able man from 
the weak ; in its cumbrousness of Tables, Prerogatiyes, Recti- 
fications, &c. which (as Coleridge, Friend 11. Essay 8. notioes) 
if followed obediently would haye *' expended the life of an 
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antediluyian patriarch, in merely polling the votes." Lastly; 
if we take the higher view of the term Form, his Method has 
failed to bring us nearer to the disGOvery of it. 

Let me add a few words on Modern Induction ; the subject 
is a long one, but I wili try to be brief. Its main object is the 
diseoYerj of Laws of Nature ; and by these Laws> taking the 
term in a wide sense, are meant those general &ct8 which ob- 
seryation and experiment teach us to lay down as invariable. 
Thus the Law of Grayity, the Law of Refraction, the Law of 
Polarization, the Law of Actinism, these are all short state- 
ments of uniform facts, some more and some less general in 
their application, but all invariable in their action, so far as we 
know. From this we gather, that Modern Induction does not 
seek for Causes, as the Ancient was said to do, but is content 
to obtain those " generalizations from experience" which form 
the groundwork of the Sciences. Of these general expressions 
Bome are attainable by analysis, as many of those of Chemistry 
are ; others require shrewdness, sagacity, and power of invent» 
ing Hypotheses, which may account for the Phenomena. And 
it is this hitting upon the Law to answer to the isolated facts 
in our possession which distingnishes Modern Induction from 
Ancient ; and it is in this that the genius of modern times 
peculiarly shews itself. Thus Kepler hit at last upon an Hy* 
pothesis which accounted for the Orbit of Mars, and the Ellip* 
tical Motion of that Planet having once been ascertained, the 
Law was soon shewn to be applicable to the other planets as 
well. And it was allerwards beautifiilly oonnected with the 
Law of Gravity by the demonstrations of Central Forces : a 
fine instance of Bacon^s "quando Physicum terminatur in 
Mathematico." 

From this it will appear that the prominent conception in 
Modern Induction is not that of Method. In fact, it is not at 
ali clear that we may use any such phrase as '' the Method of 
Modem Induction ;" for it is very doubtful whether the prose- 
cution of Modem Science can ever be put under one law or 
set of laws. Each wise student of Nature has sought his in- 
spirations from her, by observing her doings, and by experi- 
ment upon them ; by judicious selection of critical instances ; 
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by quicknees in aeiang tbe principle running throngh 
cases ; but I doubt whether an j great disooyerer has ever done 
what Bacon seems to hare thought wonld be done nniveraalhr, 
t. e. set before himself a regular process of sacoesaiTe stepsy by 
which to oompel Nature to answer at his bidding. 

It BB perhaps the case that each branch of knowledge has its 
own Method, just as each has its own Instroments. Hie Aslro- 
nomer, whoee scienoe obliges him to keqp to ObBervatioB, ob- 
senres the planets and stars after a fixed mle. K he mnst 
yerify a calculation, he has a Method by which to do it. So 
the Chemist analyses in certun wajrs ; but I doubt wheCher 
Faraday has ever said to himself, ** Now let me foUow the great 
Inductiye Method." As the Astronomer has his tekscope, and 
his prepared papers, &c., so the ChMnist has his cmdUes, Us 
retorts, his air pump, &c., and their Methods diflfer just in the 
same way . And the same seems to hold of other sdences ; optics, 
geoiogy, mineralogjr, and crystallography ; so too, in tbeir 
way, it will be found to be the case with the inYestigation of 
etUcal questions, and of social and ciyil problems. Tke 
Methods of Chemistry or Anatomy would fail, if appUed, for 
example, to the action of the Will, or to the study of Conuner- 
cial problems : stiU these admit of Inductive treatment, within 
due limits, and are gradually being disoussed upon othor than 
a priori grounds. 

In a word, Modem Induction is distinguished by its lower 
aim; for it diflclaims all presumptuous discussion of Caases; by 
its patience and fidelity of obseryation of facts ; by its judgment 
in experiments; by its sagacity in choice of caseB; by ilB 
genius in hypothesis ; in other words, by its absence of Method, 
and its constant and humble appeal to Nature herself. 

The reader is referred to Dugald Ste wart, Phil. of tiie Human 
Mind, Part II. chap. iv. sect. i, a ; to Dr. WheweII's BBfltory 
of the Induotive Sdences, and to his pamphlet on Induction ; 
to Mill's liOgic, Bk. III.; to Coleridge's Friend, sect. II. essays 
8, 9 ; and to Sir J. HerschePs Discourse on the Study of Natu- 
ral Philosophy, Part II. 
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APPENDIX E. 
ON FORM. 

Thb word Pcrm is unfortunately one of the most ambiguous 
Terms in the English language. For without reckoning its 
applicalions in ordinary life ; its senses of a form to sit on, i. e. 
a board ; a form in a school, i. e. &ey who nt on the board ; 
form of a limb, i. e. its shape or figure ; form of words, i. e. 
fixed and unchanging language; form of application (a mo- 
dificadon of the last); form in casting, i. e. the mould; and 
I dare say there are many others; there are also seyerai 
applications of the Term in philosophical language which ren- 
der it extremely difficult to speak clearly conoeming it. One 
source of confusion we may get rid of directly. Form, physi- 
cally speaking, is the outward, the yisible development of any 
flubstance ; metaphorically speaking, it is just the contrary ; it 
is what one does not see ; it is the cause of the extemal deve- 
lopment ; it is the thing of which outward figure is the result ; 
perhaps only the sign. This is but a rough distinction, and 
will require farther modification. In the language of the 
schools, Form is the Natura naturansy the Nature which pro- 
duces, which^causes substances to differ one from another; 
which is the agent by wfaose means kinds and classes are dis- 
tinguished from each other: wherefore forms are sometimes 
called '* differentiffi yersB.'*' It was this vague conception of 
the inner Natnre which Baoon smed on, and has made so pro- 
minent in the Novum Organon. Although his language is by 
no means clear, his " Form^' of a Nature is something &r 
beyond what we now mean by a " Law of Nature.^ It meant 
"the hidden hfe (if one may so speak) of each class ; its ** fons 
emanationis,^ from which it flows ; which also always grows 
wiih the growth ; and decreases wiih the decrease of the Na- 
tore, whatever that Nature may be. (Not. Org. II. i, 4, 13, 
15.) At the same time it is not to be forgotten, that Bacon 
also expressly states that he regards " Form" as the same thing 
witti '' Law.*^ <' Nos autem, qu» de formis loquimur, nil aliud 
intelHgimus, quam leges illas et determinationes actus puri," 
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&c. (II. 17.) Hence some haye been led to affirm that where- 
eyer he writes *' Form'" we may read ** Law" (in the modem 
acoeptation of that term) ; but this is scarce fleur ; as it seems 
clear that by ** lex actns puri, &c." he really means &r more 
ihan would be meant now : and this is confirmed by his lan- 
guage respecting Optica in the De Angm. Scient. Bk. iy. where 
he shewB that he would neyer haye regarded the Laws of Inta- 
dence and Reflection as *' Leges," or Forms. By ^* Law of Na- 
ture ;" we mean summary statements of the obseryed &cts and 
processes of Nature ; but Bacon meant the inner lifeof things: 
our Laws inyolye the notion of operolum» moyement, change; 
his do not ; they are rather the conditions of the existence of 
kindsy and are irrespectiye of all production or prooess. So 
that when Baoon writes (IL 17.) '' Itaque eadem res eetjbrma 
calidi, et lex calidi," or ** coire in^^^rmom siye legenif" we must 
be cautious lest his language leads us to think that his Fcrm 
was equiyalent to our Law. I am aware that in this I do not 
agree with that great authority Dugald Stewart ; in his Fhilo- 
sophy of the Human Mind, part 11. chap. iy. sect. i. (note), he 
expressly says, that in reading Bacon's philosophical wcM-ks, 
*' the word Law may be substituted for Farm, whereyer it 
may occur." I doubt not the substitution would make good 
sense, would simplify matters, and relieye Baoon irom a charge 
of haying dung to an impossible conception of the rad of 
Human Knowledge : but I doubt whether it would any longer 
represent Bacon's real meaning. And for this we may appeal to 
his own words. '' Quod in Natura naturata lex^ in Natura natu- 
rante Idea didtur," he says in one place ; a phrase which, stripped 
of its scholastic dress, seems to mean that the real canae of any 
class or kind, that which brings it to be what it is, is Idea or 
Form, (in natura naturante,) while Law is the expression of the 
same thing after the prooess is completed (in natura naturata). 
** Form" or '' Idea" looking at any class objectiyely, *' Law'' at 
it subjectiyely : it may be more than this ; but it cannot be lees; 
it 18 at any rate more than Law in our present acceptation of 
the Term. 

Having then lud it down that J^orm is not Ijaw in our senae 
of the Term, we may go on to ask, whether it is poesible to 
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approximate, according to modern ways of thought, to Bacon's 
conception of Form. 

This may be tried in two ways ; either by looking at the 
distinctions he draws between ihe different kinds of Form, (IL 
1 7/26.) or by regarding the relationship in which, in his Method» 
Form stands to LcUent Proceas and Latent 8tructure. 

(1.) We find two divisions of Forms. First, in II. 17. we 
have true Forms distinguished jfrom CopuUUey and from P&k 
tomc; foT, Bacon says, " we must take heed lest, in speaking 
of Forms, we should be thought to refer to those which have 
hitherto occnpied men's thoughts." 

Gopulate Forms he defines as ** naturarum simplicium con- 
jugia ex cursu communi uniyersi." These seem to be results 
produced by *' crossing breeds," by transgressing nature's 
limits ; grafting an apple on a pear stock would perhaps be what 
18 meant. These he promises to consider together mthLatent 
Process and Stnicture, The PUUonic Forms he also rejects; 
and this distinction is important Without entering at all 
into discussion as to what Plato really intended by his Ibioky 
which would be bende our purpose, it is enough to shew what 
^nception Bacon had of them. He calls them idecR abstractce, 
and not limited by matter : i. e. the cSh; x^iard, as Aristotle 
to*med them. (cf. De Augm. Scient. IV. iv.) Bacon's Form, 
then, always resides in the matter of each kind ; and when (as 
in 1. 23.} he speaks of " diyinad mentis ide»," he does not mean 
to involve any notion of Archetypal Forms emanating from ihe 
Divine Mind ; but only to affirm that God {*' Formatum inditor 
et opifex," II. 15.) is the cause of, and knows the real and 
very nature of things, as they are. It remains, then, that 
Form in Bacon'B language means the very and inmost nature 
of things: neither the " Law of Nature" to which things are 
obedient, nor the '* Archetypal Forms," being the same thing : 
ihe former is below, the latter beyond Bacon's conception. 

There is still the oiher division left* This is found II. 26 ; 
where he is describing ** Constitutive or coUective Instances." 
For these he apologizes ; they are low, '* postulat res et infir- 
mitas humani intellectus, ni/omMB particulares .... notentur." 
And he afterwards calls them formce minores : and from his 
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ilhiBtnitioDS it is dear that lie meaat by them very Mtflj 
what we mean by laws ; L e. " general hjcsb^ or hurs of aome 
degree of genertdity, which are themselTea reaoliB of Indnc- 
tion." Such would be Kepler^s Lawa of Motimi, the Law of 
donble Refraclion in Optics, &c. This division is more to be 
noticed, as it seems to me to setde in the negattre the qoesticm 
as to whether by iPorm in iis higher senae, Bacon did or did 
not mean what we mean by Law. Having then thns dis- 
tincUy marked oiF the *' Laws of Natore/' (tanqoam Fonns 
minores,) it only remains for ns to see whether by oompanng 
JPorm with Latent Proeess and Strudurey we ean obtain a 
dearer notion of it. 

(2.) By Latent Bacon means snch intimate and snbde woriu 
of nature as escape the ordinary eye ; things which are par- 
taally revealed by microscopeB, by electric agendes, &c. These 
he diyides into two : proeeee or growth ; as when a plant goes 
on putting forth buds and shoots and leayes oontinnoaaly» and 
yet 80 graduaUy as to escape notice except in longer interrab of 
time. As I haye said elsewhere, the Calcnlus fumishea ns with 
expressions for such secret moyements of things ; and we ha^e 
now more knowledge of the expression than of the thing itsdf . 
The other work of natnre is termed Shwture^ and is the inner 
composition or arrangement of Atoms of bodieSy as they are 
found in Nature. Such, for example, as the arrangonent of 
particles in crystallography ; or of the particles of blood, fce. ; 
the subde laws of composition which things foUow. For these 
the Microsoope has proyed moat uaeful. 

If neither of these are Form, whai then is left for Form t 
Without answmng that there is nothing, (as some woold do,) 
it must be confeesed that the disoovery of LaUtU Proeeee and 
Btrilteture has practically been successful, while that of Form 
still remains where it was. The problem of life and of very 
being is one wliich scarcely admits of solotion here. There is 
a dark mist drawn across the extreme limits of onr knowledge. 
Form is the cause of Proceee and of Structwre. The cryrtal 
is (e. g.) cubical, because of tiie structnre of its partideB ; bat 
that stnicture is not the oltimate fieu^t : there muet be a cause 
for it in Natore. The blood is vitalised in a oertun way, is 
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purified by Oxygen, &c.; these are fiida of process and 
stractore ; but why shoold the blood flow at aU, and what is 
the principle of Life which causes it ? and why is the blood 
of man clearly distinguishable from the blood of beasts i The 
answer to these questions would bring us nearer to Baconian 
Form. For though he sometimes leads us to think that his 
Form is only high and successfiil generalization, (I. 103—105,) 
yet his ambition was something higher than this; and he 
yeamed to leam the secret things of Nature ; to trace the 
yery hand of God, who in His mercy has made aU things 
good. 
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Anatomia corporom organicomm comroendatur, 144. 

Anazagone homoiomera, 43. 

Andes, 154, 155. 
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Antitypifle, motas, 389. 
Aphorismi, qaid sint, 81. 
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Apotheoaia erroram» 45. 
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Arabea, qoK addidernnt in aoientits non molti tant momenti, 56. 
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sticus, 40. ezperientiaro non rite oonsoUtit, 43. ejos De AnmmU' 

bus et Prabkmatum libri, t6. more Ottomanoram caeteras philoso- 

phias trocidavit^ 53. levis et inatilis cgns phikMophia, 58. 64. 

Alexandri Magni opibos adjotos, 96. caosam generationtbas at- 

triboit, 331, 233. 334. 
Aromata, 153. 168. 
Ars non est natorse contraria, 83. imprimendiy 106. qnale bcne- 

ficiom hominibos oontolit, 137-139. miracola c^s, 330. 
Artes liberales, 78. mechanicse, 63. 78. 148. 
Artaros Britannos, 83. 

Ascensos a particolaribas ad magi& generalia, too. 
Asia antiqais fere incognita, 59. 
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Atalantse pomum aureum, 55. 113. 
Athen»^ artium mater, 138. 
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Atomi, 34. 43. 146. 
Attritione excitatnr igniB, 151. 
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vera sunt, »6. ad eorum inventionem nova Inductio applicanda est, 
1 00-103. eorum probatio facienda, 103. catholica et primaria, 
141. 

B. 
Babylonica Naphtha, 378. 
Bacchi et Cereris facta, 78. 

BaconuB, methodus ejus indicium non judidum, 1 8. aequat ingenia, 
38. ipae spei causa, 108. sectam non condit, iio, iii. non par- 
ticularium est largitor, 113. 
Bakiea calida, 150. 161. 
Bahienm Mariae, 337. 

Barbarorum inundatio imperii Romani naufragium, 64. 
Benedicta sive benigna, herbe, 333. 
Biblia sacra, 45. Dei yoluntatem dedarat, 86, 87. 
Bibliothece, vana librorum varietaa in iis, 79. 
Bombardarum inventio, 104. 
Bombydni fili inventio, 104. 

BoTgias de expeditione Gallorum in Italiam dictum, 18. 
Bruta syllogizantia, 336. 

C. 
Cesar, Julius, 83. 
Calendare vitrum, 157. 180. 

Calidi natura ex instantiis» 150-198. 304. 338. 331. 366. 
Calx viva, aqua conspersa, concipit calorem, 151. 165. 
Canada, 378. 

Carmina Aicilius discuntur quam prosa, 209. 
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Cameades, 57. 

Castor et PoUaz, 160. 

Categorue Aristotelia, 40. 

CansB qaatoor, 135. fiiiale& acientiaa cornunpcmt, ih. 

CeboB, 60. 

Cdti» omnea occidentaka nationes nc appellatK, 59. 

Cerrisia, a88. ejoB flos, 305. 

Cliemici philoaophiam conatitaenmt phantanticam, 32. eoram Asg- 

mata, 43. eoram indaatria nonnalla peperit, aed forte. 61. eo- 

ram trias, 330. 
China, 140. 322. 
Chrynppaa. 57. 
Cioero, 64. 
Cinnamomam, ^^''^* 
Circoli peifecti, 24. 

Civilia prudentia ex prseBcripto diffidit, 90. 
Clepaydra, 282. 

Coemeteria citias cadavera coneamant qaam para terra, 171. 
Color, per instantiaB solitarias inTestigatio ejaa, 199. no£ficatio 

lads, 200. instantia foederis cam visibili, 237. 
Cohwibas, 91. 
Cokmmae lacidse, 158. 
Comete an namerandi inter meteora, 158. instantis limitanee inter 

stellas et meteora ignita, 221. instantiae fioederis in moto, 233. 

instanti» cracis, 244. 
Compressiones» 281. 

Confatationam nallas est asas, abi de principiis dissentimas, 19. 
Consensas in Arist«>tele, 64. scientias impedit, 75. corponm, 329. 
Cons&stentia corporam, 84. flaiditati opposita» 206. 
Constantias febribas correptas manam admotam arebat, 172. 
Contempktionam materia ritiosa in philosophia natarali, 46. 
Co ntr overs ia e fcre desinant in verbis, 35. 
Conas sive onio radioram in specaUs combarentibas, 1 77. 
— ^— erectas, 3^9* 
Copemicas, 243. 
Corpora tangibilia attritione calescunt, 164. caloris maxime sensi* 

tiva, 1 72, &C. pneumatica sive non tangibilia, 265. 
Corascationes non urentes, 159. 
Creposculi causa, 247. 
Crocus Martis, 327. 
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Crystallam et vitruin, 237. 
C^ranenB, 332. 

D. 

Daniel, ejus prophetia, 92. 

DedinationiB tabulae, 153. 

Deductiones ad praxin, 198. 

Definitiones verborum erroribus mederi non posaunt, 36. ad eas 
fadunt instantie conBtitutivse, 2ta. per accidens, 297. 

DemocrituB, ejua achola, 34. de figuris atomorum doctrina ejus, 42. 
cjuB peregrinationeB, 60. plaga ejus, 234. 292. perspiciUiB visis 
exsiluisset, 257. instantie Democriti, 274. vacuum introduzit^ 

Demonstrationes prave, 53. earum redargutio, iio. 

Demosthenis coram AtheniensibuB oratio, 92. 

Desperatio omnia languidiora reddit, j2. 

Destruens Novi Organi pars, 109. 

DEUS, ab iDo principium sumendum, 91. 

Dialectica vulgaris^ inutiliB, 2, 3. 11, 12. Aristotelis, 42. vitia ejus, 

53. scientia ejus secundum novam viam perficienda, 124. 
Diaphaneitas, 137. 
Difierentise citius a quibusdam notats quam similitudines, 32. vere, 

(seu Formse) rerum^ 63. 133. quatuor formam caloris limitantes, 

191 — 196. 
Dionysii Syracusani majoris dictum in Platonem, 58. 
Disputatio inquisitioni veritatis adversisBima, 58, 59. 
Distillatio» 78. 144. 286. per descensorium, 193. 
Diumus telluris motus, an verus sit ? 142. 
Doctrinse revolutiones tres, 67. 
Dogmatica (sive rationales) 1. 50. 52. 93. eos damnando Novum 

Organum non ad acatalepsiam rem deducit, 1 24. 
Dolor numquam sine calore reperitur, 169. ejus genera, 214. 
Doses Naturse, 287. 

£. 

JBffidens (causa) 135, 136. 

Elementum ignis, 24. 36. Elementa quatuor, 24, 25. 
Elephas, 219. 286. 
Empedoclis lis et amicitia, 42. 
Empiricum idolorum theatri genus, 43. 
Empirid adhuc scientias tractavenint, 93. 
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Epicurus. 57. atomi guB, 146. 

Epidemii» in cate, 152. 

E^uDs sadans luoem emittit, 160. 

ErroTea diyersi eandem aliquando habent causam, 23. apotheoais 

erroriB rea pessima^ 45. cauMe gus, 66. 
Eructationea flammamm, 1 50. 1 59. 
Essentia tangibilis, 145. 

Ethica scientia aecundum novam viam tractanda, 1 24. 
Eucatalepsia, 114. 

Europa, inter eam et Indiam quantum interait, 1 28. 
£x nihilo fit nil, 264. 

Exceptiones, quomodo eas tractaverunt antiqui, 123. 
Ezcrementa in se nonnihil caloris habent, 152. 
Exemplar mundi in intellectu humano» 121. 
Expansio secundum totum, 187. 
Experientia optima demonstratio, 54. mera et yalgaris» 74. nova 

est adhibenda, ib, prava adhnc fiindamenta habuit, 95, 96. Cte- 

rata, 97. 
Experimenta adhuc prava, 56. lucifera et fructifera, 56. 97. 
Experimentalis historia, 149. philosophia prsratanB, 3. 
Experimentandi methodus, quomodo procedere debet, 97. 
Experimentum spiritus vini in lignis, &c. 168. ad spiritus densita- 

tem pensitandam, 265. de aeris et aquie compressione, 281, 282. 

F. 

Fabulamm proci et amatores, magise et chemicae cultores, 230. 

Fallacis sensuum quo remittend», 269. 

Feles noctu cernunt, 269. 

Ferinse, 200. 

Filam Labyrinthi, 334. 

Finales causae, earum incommoda, 28. 45. 135. 

Flamma innocua, 159. plurimi ejus gradus in calore, 175. non emi- 
cBt nisi detur spatinm, 178. urit acrius versus latera, quam in 
medio, 195. per eam investigatur natura calidi, 228. transitoria 
ejus natura, 251. cur pyramidalis est, 232. 

Flatus et motus calorem augent, 177. 

Florid» litora, 239, 240. ibi sylvse sunt odoratae, 279. 

Flos lactis et vini feeces, 296. cervisiie, 305. 

Fluiditas et consistentia, 206. 

Fluor metallorum. 262. 

Fluxus et refluxus maris, 238, sqq. 
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Focus S. Enni, i6o. 
Folietani, 331. 

Formfle, commenta animi homani, 31 . opinio» qaod inventu impos* 
sibilea Bint, 63. 135. reyera sant leges actaa pari» ib. 133. vers 
reram differentie, ib, eas inyenire, opas hamanse scienti», 
t^. eaa sdre fimdamentum tam ad sciendam qaam ad operan- 
dam, 136. 185. si adaint, adsant natare datae, si absint, absont, 
138. 169. earam inquisitio Metaphysicam conBtitait^ 147. limi- 
tationes naturse magis communis^ 183. per negativaa inveati* 
gandse, 183. Deo et angelis immediate noscibileB. t^. post exda- 
eiones debitas manebunt, td. copulatse, 184. abBtractse» ib. quid 
sint verse, ib. res heterogeneas conjungant. 185. in iis instantiis 
neoeaaario insunt in quibus rea est. 189. de forma calidi vinde- 
miatio prima, 189, sqq. per instantias constitutivas inveniuntur 
paiticalares formie, 208. 

Fortuna« nil nin nomen, 36. 

Fracastorii inventum, 233. ejus de motu missiiium opinio, 248. 

Frigidi et calidi actiones communes, 169. 

Frigora acria inducunt sensum ustionis, 152. intensa in media aeris 
regione^ 217. 

Frigus Bolvit sang^inem et urinam, 298. 

Fulmina comburentia, 150, 176. 

Famus se aperit in flammam, 191. cur pyramis inversa, 252. 
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Galazia fit ex astrorum conglomeratione, 258. 

Galibeos, 258. ejos de fluxu et refluxu maris opinio, 285. 

Ganges, 59. 

Genmifle rupinm, 214. 

Generalissima principia notionalia et prava, 49. 1 00. 

Generatio, in illa quid inquirendum, 142. causse ejus et corruptionis 

secundum Aristotdem, 23 1 . 
Genesis iii. 19. 338. 
Geog^phia ab antiquis non exculta, 59. 
Germanis eptentrionales. 3 1 8. 
Geminatio 8eminuin« 270. 
Gilbertus. de magnete. 32. 55. 235. arbitrabatur motum magnc- 

tis oriri ea prsesentia terre, 245. Lunam solidam esse tenuit, 247. 

ejus de electrica operatione opinio, 295. definitionem Peri- 
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pateticorain de calore derimt» 297. fdga lerri ab altero polo 

netia ab eo notata, 302. 
Gorgias, 57. 
Gr»ci insdi geogngkam, 59. saoerdotia iSgyptii in eos vatiGS- 

niam, t^. 
Graecorom pbiloeophia origo Bciaitianim« 56. in dispvtatiooea efian, 

57. frQCtnm naUnm tolit, 59. intra ^tiam daonim ascalomm 

concluBa, 67. 
GrBcoa ignis, 1 76. 
Granaria Germanorom» 318. 
Gravitaa corporam, 49. 205. 295. 
Gremiale paelke coruscans, 160. 
Groenlandia, 159. 
Gammi arborom, 214. 
GaBtos inquisitio, 211. 
Gutts aqo8B rotandse, 206. 

H. 
Heraclitoa dixit homines scientias qosrere in miooribos moniiia, 23. 

doctrina ejos de denso, 42, 58. 
Herbe condosse generant calorem, et flammam, 152. i65. 
Hippias Bophista, 57. 

Historia, fines ejus ang^ti inter antiqoos, 59. 
■ naturalis, ejos adhoc nimis angosta basis, 40. noa adhoc 
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phise naturalis, t^. opus reginm, 107. reB eUam Yiles amplecti- 

tur, 115. colligenda est, 149. 
Homo naturae minister et interpres, 7. est tanqoam planta invem» 

215. phantaBticorum hominum impostora, 81. 
Homogenea, eomm congregatio, 296. 
Homoiomera Anaxagorae, 42. 

Horologiorum confectio, 78. diTcrsitas et genera, 245. 
Hamidom, 37. 

I. 
Icelandia, 159. 

Ide» mentis divin», 15. 122. Ratonts, 102. abBtraote, 184. 
Idola mentis humanfle, 19, sqq. eorum genera qoataor, 20. tribQ§, 

20. 24 — 31. specuB, 21. 31 — 35. fori, 22, 33 — 38. theatri, 33. 

38, sqq. 
IgniB haud idoneus ad separanda corpora, 144. exckandi mos apad 

Indos occidentalee, 151. fatuus non urit, 159. GrTBBcus, 176« 
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Igiuta,i5o. i6i. 175— »77- 

Impressiones animi in corpas^ (et vice verea), 53, 54. 

Incos per maUeum calefit, 178. 

Indiae statiu cum fkirops statn comparator, 1 a8. 

Individua corpora in natura sola ezistunt, 135, 136. 

Inductio spes nnica, 12. 10 1, 102. cnm logica vulgari comparata, 13« 
volgaris, per simplioem enumerationem, 54. lox. vera, apis mstar, 
coUigit et digerit, 93. nova adhibenda, loi, 102. debitis rejec- 
tionibus et exdusivis utitur, lor. davis interpretationis, 149. de. 
bet separare, rejicere, ezcludere. 183. 188. non perfecta priua. 
quam in affirmativa requiescat, 188. 

Infimae spedes, 1 2. 

Infiniti abscissio ad memoriam adjuvandam utilis, 210. 

Infinitum a parte ante et a parte post^ 27. 

Infusiones, 286. 

Ingenia, eorum diversitas et discrimen, 32. 

Innovatio in artibus seque ac in rebus civilibus bomilibus obnoxia, 88. 

Instanti» certae locands inter historie probe relationes, x8a. 

Instantiarum prserogativse, 198 — 338. (i) solitarise 199. (2) mi* 
grantes, 200. (3) ostensivse, 203. (4) clandestine, 205* (5) 
constitutivaey 208. (6) conformes, 2x2. (7) monodicse, 218. 
(8) deviantes, 219. (9) limitaneae, 221. (10) potestatis, ibid. 
(11) comitatus et hostiles, 227. (12) subjunctivse, 229. (13) 
foederis, 230. (14) crucis, 237. (15) divortii, 253. lampadis 
sive informationis primae; (sc. Inst. 16 — 20). 255. (16) jannse, 
256. (17) dtantes. 259. (18) vise, 270. (19) supplementi, 37i- 

(20) persecantes, 274. ^nstantin practicae, &c. (sc. ai — 27), 276. 

(21) virgse, 277. (22) cnrricnli, 282. (23) qnanti, 287. (24) 
luctae, 289. (25) innuentes, 3x5. (26) polychrestas» 316. (27) 
magicse, 334. synopsis eamm. 336, 337. 

Instauratio magna, 91, 1x3. 

Intellectus sibi permissus, 13» 14. humanus lununis sicd non est, a8. 

ejus impedimentum, quid, 39. ambitiosus, 44. abrasus, 94. co- 

hibendus, 100, 10 1. per novam viam ezflequatus, lao. non con« 

temnitur sed regitur, 124. 
Intelligenti» et angeli, 183. 
Intempenmtia philosophiamm, 50. 
Interpretatio naturae, 6. 16. quid sit, 126. opus mentis naturale, 

130. initiam ejus, seu vindemiatio prima, 188, 189. a sensn in- 

cipit, 256, 
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iDveniendi qualis modofl rejectoSt 49- tabnlK, 90. 

Inventa qoasi novse creationeB, 1 27. 

Inventio tonnentonmi igneoram, 104. fili bomli^cini, ib. acos naa- 

ticie» 105. IM^jri* imprimendi» atramenti, 106. Temm a looe na- 

torse petenda, 1 19. 
Inventoribna rerom et artiom divini bonorea dantQr, 127. 
Inventom Fracaatorii de aartagine, 333. acapbe, quae aobter aqnis 

hominea vebat, 318. 

J. 
Jocolatores, 383. 
Jovis, satellites planete, 358. motoa generationia, 306. 

L. 

Lampodb instantie qoinqae» 255. 

Lapidum accretio, 303. lapides et lateres, 327. 

Latens processos, 133. qoid, 142. 

scbematismos, 143. 

Leocippi scbola, 34. atomi, 42, 58. vacoum introduzit, 313. 
Lex actos pori, (seo forma) 31. per iJlam regontor artes, 136. pa* 

ragn^bi ejos, ib, 
Levitas corporom absolota, 49, 233. 
lima, 240. 

Lmeae semper divisibiles, 27. 
Liqoidum non sua natura calidum, 161. 
Livios de Alexandro Magno^ 95. prodigia ab illo narrata non fide 

digna, 220. 
Logica volgaris instromentom inotile, 3. 4. 11, sqq. 73. Artstotelis, 

40. secondom novam viam tractanda, 125. Novum Organom 

logica qo«dam, 335. 
S. Locas xvii. 20, 92. 
Loddorom sine igne exempla, 159, 160. 
Lucifera non fructifera experimenta exquirenda, 56. 97. 116. 
Luds communicatio» 212. 
Lociola, x6i. 

Locretios Atbenas laudat, 128. 
Lumen et lux rcjiciuntur a forma caloris, 187. 
Lunae radii an calorem babeant, 153. 157. sobstantia utrum sit cor- 

porea an tenuis, 246. superficies ejus insequalis, 259. in agricnU 

turam, nauticam, et medicinam, utilis observatio ejus, 333. 
Lutum sapientis, 317. 
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Lux a Deo primam creabatur, 55. 117. nanquara fiEdlit, 97. propter 
seipsam prBestantLBsima, 129. rejicitar a forma caloris, 187. ejas 
commanicatio, 212. instantia faederis de visibili, 237. instantia 
divortii a calore, 2 54. in a^re latenter existit, 269. instantia mo- 
tns impressionis, 306. 

M. 

Macolse in sole, 259. 

Magellanicam fretum, 216. 

Magia, 10. 79, 80. natoralis, 61. 80. 220. perpurgata, 148. inter 
instantias potestatis nameranda, 225. 

Magnes a (xilberto inventos» 32. 55. armatas, 207. instantia mono- 
dica, 219. virtates cjus varise, 245. terrella ejus^ 246. operatio 
ejos per nallam substantiam impeditar, 272. quatuor virtutes ejua, 
299. fiiga ferri ab altero e}u8 polo. 302. suspendit femim ad sex- 
agecaplum pondus, 313. 

Magnetica vis, an flnzum et refloxum maris gignat, 241. 

Manna, 325. 

Mars, inter planetas calidissimus, 173. 

Materise annihilatio non datar, 289. 

Materialis causa. 135. 136. 

Matkematica, 10. terminare physicam, non generare debet, 94. 146« 

Matrices minerarum, fossilium, &c. 328. 

Mechanicse artes, 62. 78. 148. 

Medici in secundis qualitatibus utilem navant operam, 47. eorum 
ars adhuc superficialis, 70. eorum emplastra, &c. 277. 

Medicinae purgativse, 278. soporificse, et alise, 323. 

Membrificatio, 263. 

Memoria, in ejus naturam inquisitio, 209. 

Mentis humanse idola, 14. 19, sqq. 

Mensurse temporum simplices, 285. 

Metallorum calor intensas, 176, 177. 

MetaschematiBmas, 30. 

Metaphysica, 146, 147. 

Meteora ignita, 150. 158. 

Microcosmus Heraditi, 22. 

Ministrationes tres ad educenda axiomata, 149. 

Miracula naturse, 219, 220. 

Missilia, eorum motus, 248. 280. 

Modi veritatem inveniendi duo, 13. experiendi, 56. inveniendi, 72, 
73. septem operationes super corpora naturalia, 316, sqq. 
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Mora oorpora calidi anget calorem, 1 79. 

If oralu philoaophia tlieologia antiqaonim, 68. adlmc noii pfofaiida, 
70. aeciiDdam novam viam tractanda, 1 34. 

Mortificatio argenti vivi, 302« 

Motna ▼nlgarea difierentise contemnends, 47. violena et nataralis, 
48. 248. rotationis, 141. 242. aoget calorem, 177. eet calons 
genos, 189. ejus difierentiae ad consdtaendam fbrmam caloris, 
191, sqq. multi mixti motas, 193. et qaies, 233. diamos, 245. 
missiliam» 248. qoando non mensorari qaeat, 268. terrestris a 
quibasdam creditas. 284. ejas genera, 289, sqq. (i) antitTpiae, 
289. (2) nexus» 290. (3) libertads, ib. (4) hyles, 292. (5) 
continaationis, 293. (6) ad lacram sive indigenti», 294. (7) 
congregationis majoris» 295. (8) congregationis minoris, 296. 
(9) magneticas, 300. (10) fagm, ib. (11) ansimilationis, 302, 
(12) exdtationis, 304. (13) impressionis, 306. (14) oonfigara- 
tioniB aut sitns, 307. (15) pertransitionis sive aecandom meatna, 
308. (16) regias, ib» (17) rotationis spontanens, 310. (18) 
trepidationis, 311. (19) decabitas aive exhorrendae motoa» ift. 
eornm actio inter ae, 312, 313. 

Mondi ezemplar in intellecta hamano, 122. 

Mascas inter putredinem et plantam, 221. 

Mastum, 288. 

Muaica adhac superficialis, 70. dedinatio cadentie in ea, 217. 

N. 

Naphtha admodum calida, 170. Babylonica, 278. 

Nasturtium, 152. 

Natura parendo vincitur, 9. 129. subtilitas ejus, 11. antidpationeB 
et interpretatio ejus» 16. melius est secare quam abatnhere eam, 
30. adhuc prave diviaa, 49. magnalia ejus, 104. in ainu gus 
multa et utilia conduntar, 105. simplex, aemel cognita, lods eat 
instar, 117. "a fronte comata/' 118. nov« generatio^ huma> 
nsB potentise finis, 132. de nova generatione prsc^tum^ 138. 
prindpalia, 1 88. simplidum naturarum non habemus Teras notio- 
nes, t^. adhac sine diligentia tractata, 270. annihilationem non 
patitur, 289. 

Naufragium doctrinse, 64. 

Navigationes pneaenti tempore totum per orbem, 60. 

Nix, ejus natura, 207. 

" Non ultra," Instantie ejus^ 277. 
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Notiones h\m hominum mentes obaideot, i a sqq. ab impressioni* 

boa sensuum male abstrabuntur, 46. vagse nec bene terminatse, 

188. 
Notiora natune, 138. 
Nova Zembla^ 155. 

Novitae a quibusdam sola amplectitur, 33. 
Novum Organum, temporia partut, 66. 1 20. qui liber primua ho- 

minum mentes ad novam viam aocipiendam parat, 11 o. logica 

qnsedam, non philosopbia, 335. 
NumiBmata, quse consensu recipiuntar, 1 26. 

O. 

Obturatio vasorum, 317. 

Occasio " Fronte capillata, post est occasio calva," 118. 

Occult» proprietates, 47. 

Olea adarentia, 152. 161. 167,168. 

Olympus, ejus vertez qualis, 155. 

Operarii inter vapores argenti vivi in ore tenent frustum auri, 300. 

Operatio electrica, 295. 

Opiata spiritus fagant, 323. per accidens secundarinm confortare 

possunt spiritus, 3 24. 
Optica scientia adhuc fere ignota, 70. 
Orbes planetarum, 36. 258. 
Origani oleum, 152. 
Ordo memoriam adjuvat, 209. 
Organa sensus cum corporibas reflexiones ad sensum g^nerantibus 

comparantur^ 213. 
Orion, 307. 

Ottomanoram erga fratree mos, 51« 52. 
Ovorum .exclusio^ 270. 
Ovttm vitreum, ejus usus, 281. 32 f. 

P. 
Fanamse iethmus, 240. 
Papilionum resuscitatio, 232. 
Papyrus, 106. madefacta, ezcluso aere minus alba^ 203. instantia 

singularis inter artes, 224. 
Paracelsus, doctrina ejus de nutritione, 303. de rore solis opinio 

fabulosa, 325. 
Parallaxes astronomorum^ 284. 
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Parinenide«, €Jii8 philoMphia, 42. 58. 

Particolaria in ordinem redigenda, 99. 

Partus temporis, Novam Organum est, 66. i ao. 

Pkitricius, 1 10. 

Penetratio dimensionom, 291. 

Peripatetici, eonim caloris definitio» 297. 

Perspicilla, 257. quedam a Galileo inventa, 258. 

PeniYiana regio. 216. 240. 

Phaenomena cseli et philoaophomm, 39. artia et natiirae comparata» 1 07. 

Philippi Macedonis ad panperculam responsio» 118. 

Philocratis de aqu» et vini potorihus dictum, lao. 

Philolaus, 58. 

PhiloBophise et scientiarum discrimen, 32. Aristotelis, 40. dogma* 

ticorum, empiricorum, aophisticoram, superstitioeoniin, ib. aigaa 

ejus varia, 57 sqq. ex fructihus judicanda, 6o. Aristotelis et Fla- 

tonis tanquam tahulse leviores servata, 64. 
Philosophia naturalia tuperstitionis medicina» 87. cormmpitar per 

log^cam Aristotelis, per theologiam Platonis, per mathematicam 

Procli, 94. eju8 propria diviBio, 147. 
Philoaophorum mnltae Becte, 39, 40. 
Phodonia de pbmsu populi dictum, 65. 
Physica philosophia optima quum a Mathematica terminatur, 146. 

ei Bubordinatur mechanica, 148. 
PicuB de Tenariph, 154. 
PinuB picea esepius in regionibua frigidis quam in calidis invenitur, 

«59- 
PiBces per interiora minus calidi, 173. volantes, inter avea et pisoes, 

221. 

Flanetarum orhes, 36. spatia eorum non vacua aliis steUis» 258. a 
caelo stellato attracti, 300. 

Plato, superstitiosus, 45. acataUpsiam introduzit, j2. ai^phista erat, 
57. philoBophia ejus vana, 58. 64. peregrinatidnes ejus, 60. per 
theologiam philosophiam naturalem corrupit^ 94. rejectionibns et 
negativis ad definitiones constituendas usub est, 10 1. ejus de di« 
visione et definitione dictum, 212. 

nXify^ Democriti, 234. 292. 

Plinius negat vilia a physica philosophia ejicienda esse, 116. 

Politicus motus, 309. 

Polus sophista, 57. 

Porcellana^ 224. ejue apud Chinenses confectio, 322. 
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Poros habent vel BolidiBsima corpora, 319. 

Postalatiim mathematicum, 217. 

Potentia Dei, per philosophiam naturalem declarata, 87. hominum, 
8C. generatio novamm natnrarum, 132, 133. adhuc imperfecta, 
136. et scientia amplificant non beant, 316. augenda, s^^- 

Prseceptum de generatione novse natune, 138. 

PrsrogativBe instantiarum, vid. instasUia, 

Praxeos vitia duo, 217. 

Primum mobile, 36. 

Principea plerumque mediocriter docti, 89. 

Probabile, non verum, ephectici sequuntur, 52. 

ProceBsus latens, 133. 135. 142. ad eam ducunt inatantiae vi», 271. 

Proclus mathematica cormpit philosophiam, 94. 

Proprietates occultse, 47. 

Protagoras, sophista, 52. 57. 

Pnidentia dvilis ex prsescripto diffidit, 90. 

Pulmo marinns, 160. 

Pulveris pyrii inquisitio, 249, 250. 

Putrefactio in se habet rudimenta caloris, 172. in animalcula solvi- 
tur, ib, est generatio formse novse, 298. 

Pyrrho et Ephectici, 52. 

Pythagorse superstitio crassa, 45. 58. peregrinationes ejus, 60. 

Q. 

Qnalitates primse, 47. « 

Quanti instantiae, 287. 

Qnantam cosmicam, 288. 

Quies et motus, 233. nulla vera, 314. 

R. 
Radicam et ramorum conformitas^ 214. 
Radii lanares, 153. solares, 150. 154, 155. per specula combnrunt^ 

«77- 
Raritas elementorum, ejus decuphi proportio^ 25. a forma caloris re- 

jicitur, 187. et densitas, 264. 

Rationes densi et rari, 264, 265. 

Rationis humanse redargutio sibi permissa, 1 10. 

Reflectio et refractio radiorum, 150. 154, 155. 

Regnum Dei non venit cnm observatione, 92. 

Reverberatoria, 151. 
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tia antiqaitaUt nimia, 75. 
Rhabarbaram, 286. 
Rlietom Graeci» 57* 

Rhctorica, " prRter eipectatam" tropoa in ea. 217. 
Romanum Imperiom, ejos adminiatratio plarimomiii opera indige- 

bat» 69. Philoeophia Romanoram angTOta, 67. 68. in atioraM phi- 

losophia occapata, 68. 
Ros solia, 325. 

Rotatio spontaneat 141. 242. 310. 
Rabigo metalloram, 262. 

S. 
S. litene poteatat, 219. 
Saccharam, si frangator; lacet, 160. aqoam avt Tiaam in sarsQm 

trahit, 295. 
Sagittae lignese sine caspide ferrea ahias penetrant in lignom, 207» 208. 
Salomonis proverbiam, 128. 
SatelliteB Jovia, 258. 
Satamas inter planetas frigidissimoay 1 73. motoa generatioaia cjaa, 

306. 
Scala axiomatum, 100. 
Scapha sab aquia, 318. 
SchematiBmaB latens, 133. 143. corpomm subtilioreB, 263. simpK- 

ces, 330. 
Schobe Democriti et Leucippi commendantar, 30. 34. 
Scholastici, philosophia eorum non magni, 67. per methodos mol- 

tam philosophise nocaerunt, 85. Aristotelis philosophiam oam 

religione immiscaemnt, ib, snbtUitatibus immensum indakenmt, 

117. 
Scientia humana, quid, 9. scientiamm calamitas, 54. suis haerent 

▼estigiis, 61, 62. cur param promoverint. 67-71. impedimenta 

eamm, 75. essentiae imago, 116. vera per caasas, 134. ab tpsis 
. fnndamentis excitandse, 137. 
ScintiUae per percuasionem silicis et chalybis, 164. per aSrem attri- 

tum non generantur, t^. 
Scire est per causas scire, 134. 
Scythamm nomine apud antiqaos omnes hTperborei appeUati snnt, 

59- 
Secundae causae, eamm scientia aTheologis damnatae, 86. 

— — intentionis nomina, 4 1 . 

Selenographia, 259. 
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SenectutiB refocillatio, 304. 

Sensaum faUaciBe, 39. impresaiones vitioeie, 54. per novam viam 

honore affecti, 1 24. 
Separatio corporum non per ig^em facienda» 144. naturarum, 18,). 
Severinua» iio. 

Sinarum regnum nondum gaudet aljihabeto^ 78. 
SiriuB inter atellas fixas calidisaimus, 173. 
Socrates philosophiam e coelo devocavit, 69. 
Sol, radii ejna, 150. 154, 155. calor ejus, 173, 174. caloris ejut re- 

spectu ignis difierentia, 231. 
Solertia brutorum, 236. 
Si^ida ignita, 150. 161. 
Solidi nomine sig^ificatur consistentia, 84. 
Soni communicatio, 283. 306. 
Sophistamm nomen in rhetores antiquos rejectum, 57. aliis quoqne 

Gompetit, f^. 
Sophistica idola, 40 — ^42. 
Spagirici, 326. 
Specificse virtutes, 47. 
Specttla comburentia, 156 — 158. 177. 
SpecuB idola, 21. 31 — 35. 

Spei quid affulgeat de instaurandis scientiis, 91, sqq. 
Spirales linese, 24. 
Spiritus in corporibus, 145. vini fortis, 152. flamma ejus lenis, 175. 

animalis, 213. 261, sqq. ab opiatis et medicamentis quomodo af- 

ficiatur, 3 23. 
Spongia, 295. super ventosas frig^da ponitar, 319. 
Spuma maris mota corascat, 160. minus est frigida quam liqnor e 

quo generatur, 163. 
Squamse piscium putrescentes noctu splendent, 161. circa dentes 

crescentes, 304. 
Stellfle fizse, 153. cadentes^ 158. alise magis, alise minus caUdse, 173. 
Stillicidia, 206. 

Snbstantia corporea et incorporea, 255. 
Snbtilitas naturse subtilitatem sensus et intellectus snperat, 1 1 . 
Sufiragiorum jus in divinis et politicis, 6j. 
Sulphur potentialem calorem habet, 170. 
Superstitio Platonis et Pythagorse, 45. superstitio admista theologiae 

cormmpit philosophiam, 85. 
Superstitiosa idola tribus, 40. 44 — 46. 
intcr instantias potestatis numeranda, 2 2j. 
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SyDogismiu, inatilitas ejue, 1 1, 12, 

Sylv» limonttm et aiurantioram ad Floridae litorrn, 279. 

Sympathiae reram, 299. 325. 329. 

Syrapi clariiicantur albaminilras ovoram, 329. 

T. 

Tabuls inveationia, 90. 99. ir», metaa, &c. 135, ia6. ad luatanam 
naturalem perficiendam neceasarig, 149. comparentic ad intdfeo* 
tum, 150. instantiaram negatiTaram, seu dedinationiB, 153. gra- 
duum seu comparative in calido, 1 69. exclasiw, 1 86. 

Tactos magnetis, 245. 

TelesiuB, 1 10. quatuor ejua contubernales naturBe, 353. gos de liwe 
opinio, 269. 

Tempeatates frigidse a ventia pendent, 162. 

Temporis partus, Novom Organum. 66. flavii instar aolida mefgit, 
64. operationea ejoa tabtilissimae, 196, 328. diviaionea cgos, 283. 

Tenaripb^ Picas de, 1 54. 

Tepor unde fiat, 163. 

Tercerse insulse, 335. 

Teme, ejns vis magnetica secandum Gilbertum, 335. de rotatioDe 
ejus, 343, 343. 385. 

Terrella magnetica» 346. 

Tezturae naturales subtiliores quam artificiales, 257. 

Thales, 69. 

Theopbrastns inter Sophistas nnmerandas, 57. 

Theoriaram idola, 39. redargutio, 11 o. 

Hiermometer (vitrum calendare), 163. 180, 181. 304. 

Tormenta ig^ea, 104. 

IVansfbrmatio corporum» 139. 

U. 

Ultimates reram, 49. 

Universitates et coUegia phyaids sdentiis inimic». 87. 

Urina solvitur a frigore, 298. 

Urinatores quomodo possint snb aquis diutias manere, 318. 

Utilitas et fractus sdentiarum meta, 71. et veritas inqointionis res 
ipsissima, 123. 

V. 

Vacuum, 49. non potest esse, 146. abhorrentia ejus, 390» 391. per 

Leucippum et Democritum introductum, 313. 
Vapores et fumus calefticti, 151. 163. 
Variatio inquisitionis, 198. 
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Varietaa mentis et raanus, lo. 

Vegetatio plantarum, 270. 302. 

Ventosse, 290. 319. 

Ventus igneos, 104. 249. 

Venti arcent pestilentiam aeris, 299. 

VenoB a sole ligata^ 300. 

Veriia notionom teasene, 12. ex capta vulgi imponantar, 23. vim 

fiBciant intellectai^ ib. 36. 
Veritas, ejas inventionis dase visd, 13. ande petenda» 33. et atilitas» 

Bcientiarum meta« 122. 
Vermis bombycinas, 104, ro^. 
Verticitas acus magneticse, 245. 
Vespertiliones inter aves et quadrupedes, 221. 
Vindemiatio prima de forma calidi, 189. 
Vini et aquse potorea non idem sentiunt» 120. apiritas fortis ezse- 

qnitur opera calorifl, 152. iiat ezperimentnm ejus in lignia, &c., 

168. flamma ejus moUissima, 1 75. 

fBBoes, 296. cjus clarificatio per ignem. 328. 

Viaio non bene tranaigitnr ad tactum, 279. momenta temporia ad 

eam commonicandam reqoirantur, 284. 
Vitrum, an tenacitas ei saperindocenda, 137. 

calendare aive graduum, 163. 180, 181. 304. 

— palverizatum, 202. comburenSj vid. specalnm. 

— cale&ctnm in frigido poaitum dissilit» 192. 

Vulcanus, ab eo ad Minervam transeundum in separandia corpori- 

bu», 145. 
Vulgarea differentise motns nuUius pretii» 47, 48. 

X. 

Xenophanes, 58. 
Xylobalaamum, 324. 

Z. 

Zembla, nova, 155. 
Zeno inter sopbistas numerandua, 57. 
Zibethum odorea optimoa generat, 116. 

Zodiacua, via aolia per eum» cauaa principalia (aecundum Aristote- 
lem) generationia et corruptionia, 232. 

F I N I S. 
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